al NAVAL AVEAi 








i XY 
AVALAIRPOWER 


| In Adin | 


pared in collaboration with the U.S. NAVY 














The Dramatic Story of 
Naval and Marine Aviation 














NOVEMBER 1951 + 90 CENTS 4, concee 60 





a 


Bendix FIRST iN 
Products FUEL METERING @ 
Division 


—_ 


ays 
> © 


— 


Helping American Aviation Lead the World 


Aviation'’s remarkable progress during the past quarter of a century, together with the 
growing complexity of aircraft design, have created innumerable new problems in fuel 
metering and landing gear—many so challenging that only the great creative skill of Bendix 
Products has been equal to the task. 

In meeting these many problems as they arise, Bendix Products has assembled the finest 
engineering talents and the most modern and comprehensive machinery in the industry—a 
fact reflected in the recognition of Bendix today as the nation’s outstanding source for these 
vital flight components. 

Engine builders and airframe manufacturers are urged to let this proven combination of 
skill and experience solve their fuel metering and landing gear problems. 
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First Commercial Jet Plane 


In North America adopts GOODYEAR ICEGUARD equipment 


rune Avro Jetliner—first commercial jet plane in 

North America—is protected against icing up to 
its 30,000-35,000 foot ceiling with Goodyear Ice- 
guard equipment on leading edges of wings, cabin 
air intakes, horizontal and vertical stabilizers. 


The leeguard uses the principle of electro-thermal 
de-icing developed by The National Research 
Council of Canada. Resistance wire elements, 
molded into a special erosion-resistant synthetic 
rubber compound, generate heat for de-icing. 


On the Canadian-made Avro Jetliner the Iceguard 
equipment—designed, fabricated and installed by 
Goodyear —is only 1/10 inch thick, giving maxi- 
mum ice protection with minimum thickness and 
a glove-like fit. 
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The Iceguard is one more in a long list of con- 
tributions to safer flying that make Goodyear 
Aviation Products first choice of private and 
commercial operators the world over. Write for 
details today. 

Goodyear, Aviation Products Division 
Akron 16, Ohio or Los Angeles 54, California 
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N THIS REPORT to the nation, the United States Navy 
gives, within the limits imposed by security needs, a 
general round-up of the activities and operations which 

enter around its air arm. This account is more than a 

mere outline of the machinery and tables of operation. It 
ovides a working understanding of the techniques by 

vhich modern sea-power is held and its relation to the 
general blueprint of action of the total American security 
establishment. 

Within this complex pattern of machines and methods 

» different from the navies of an earlier day, the reade1 
ill feel the pulsing spirit of the great traditions which 
ave characterized the American Navy since its begin- 
ings 
In this hour of world-wide menace, where the entire 
iture of our country hangs in the balance, the power: 
tructure of the Navy and of its rapidly enlarging air arm 
ke on new and even more important meanings. It is no 

ere coincidence, therefore, than an entire issue of FLY- 

NG is being devoted at this time to the question of naval! 
iation and its readiness to play its own chosen role in 

e general scheme of National security 

This year marks the 40th anniversary of the naval ai 
m. Great events have taken place and radical changes 

ave been made in the tables c&operation since Lieuten- 

nts Ellyson, Rodgers and Towers first carried the Navy’s 


lors aloft in 1911. Two major wars have been fought 


OCTEWOTCE 


On the technical side, we have broken through 


barrier and penetrated far into the stratospher¢ 


the 
We 


seen the debut of the electronic and atomic age Ww 
incalculable possibilities 

The amazing developments of modern techno! 
themselves been paced Dy naval and military esea 

In all of these advancement naval ai nas t 
conspicuous part In much of the research 
engineers and chemists have pioneered 

The old sea dogs of a generati oO lld 1! 
nize this Navy. which would seem to th sometl 
of pure tantasy Indeed the pilots who flew strike 


Yellow Sea and the Sea of Japan agai 


ist 


Korean ti 


have little to remind them of the machines and ops 
which characterized World War II. The advent of 
jets, of new and vastly more powerful carri 
bombers, of new rockets and guns, has literally t: 


ed our air navy into a new phase of its existence 


its sister military establishments, the air navy hi 
streamlined to meet the impelling demands of 
technological warfare 

The pages which follow have beet prepared “ 
assistance of the officers and the various command 
United States Navy For their part in its prepa 
acknowledgement should he made to the Hono ab 


A. Kimball, Secretary of the Navy, t 
Fechteler and to those officers and personnel 
} 


this joint venture possibdi¢ 


In particular our thanks must go to Admir: 


Admiral 


Sherman whose untimely death has been so tragk 
t this nation, for it was under his i sp ratior | 
tion that the first « tlines otf t S ep rt vere 
The as an ( pride Vnhicl tre Ame 
ist take ( these page Wil I tute i 
the ge! S « c at Ame ‘ ‘ } 
n his etime the best ad noblest 
traditio! the Ame 
/ A 
f A a 
Vl a 4 y 
\ y 
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HELPING AUERICA Guild PATER 


Giants take bigger strides = with Beechcrafts 


Business empire, or “one-man show” —both can profit 
from Beechcraft speed. For today America has two 
jobs: pouring forth armaments and keeping the civilian 
economy rolling. Discover what Beechcraft ownership 
can do for your business. Call your Beechcraft distrib- 
utor. Or write Beech Aircraft Corporation, Wichita, 
Kansas, U.S.A. 





When a company-owned Beechcraft turns travel days 


into travel hours. managements “personal touch 


re-enters the picture. When key men travel at 200 mph, 
they can afford to travel more. Efficiency is higher 
because management knows what's going on. This is 
why so many Beecherafts serve America’s industrial 
giants —steel, rubber. oil, chemicals, glass. 
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By DAN A. KIMBALL 


Secretary of the Navy 


Secretary Kimball went through the Army Air Corps Aight train ng 
course in World War !l, commanded several! flying fields and at war's 
end entered private business. In loter years, as head of Aerojet 
Engineering Corporation, he took a eading part in development of 


rockets and other advanced methods of propulsion. He became Assist 


ant Secretary of the Novy for Air Feb. 11, 1949; Undersecretary of 
the Navy May 19, 1949, and Secretary of the Novy July 31, 1951 








History has a way of moving faster than the record. We are, for example, just beginning to see 
World War II in proper perspective, as the experts review and reappraise the events of those head- 
long years. 

Useful sources for such a purpose have been the two massive issues of FLYING Magazine, one in 
February of 1943 and the second in October of 1944, issues which were devoted to wartime Naval 
Aviation. 

By the same token, I believe that this present issue of FLYING, bringing readers up-to-date on 
the swift-moving developments and far-flung responsibilities shared by Naval and Marine Corps 
Aviation, will prove a future reference work for layman and expert alike. 

The splendid performance of our forces in Korea is here recorded. The vital part that Research 
and Development plays is brought home in a series of thoughtful articles. The past, back to that 
first lonely flight of Eugene Ely 40 years ago, is not neglected. I am glad to see that the stalwart 
role played by the “citizen airmen” of the Naval Reserve has been given the prominence it 
deserves. 

A clear picture of Naval Aviation in Action emerges. But it would, I feel, be a mistake to take 
the part for the whole. 

As Secretary of the Navy I would like to remind you, the reader, that no part of your Navy to- 
day can be complete in itself. The fast carrier striking force consists of picket destroyers and pro- 
tecting cruisers as well as the ships and planes which actually deliver the punch. 

The hovering helicopter spots the mines lurking below the surface, but the little wooden mine- 
sweeper goes in and sweeps the mine. Submarine and surface ship, shore station and plane, over- 
seas base and secret research center—all are interdependent. 

The goal for all who serve remains the same: Security in an uncertain world. By security I 
mean preservation of the American Liberties, and swift retaliation of aggression anywhere, and at 
any time, by any one. 

It seems to me that the part Naval Aviation is playing in helping to achieve such security has 


been admirably presented in the pages that follow. 
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GAUSE wy Pell 


By JOHN F. FLOBERG 


Assistant Secretary of the Navy for Air 


HE NAVAL SERVICE, of which naval aviation is an 

integral part, stands alongside her sister services in 

deterring aggression by letting any would-be aggresso1 
see in advance that his assaults would fail in the face of 
America’s over-all might, and by standing ready to deliver 
in retribution for any assault upon our country the most 
powerful weapons that science has been able to create 

It is just a few months more than 40 years ago that 
Eugene Ely first flew his Curtiss “aeroplane” off the plat- 
form on the bow of the BIRMINGHAM, since he first 
landed on and took off from a similar platform on the 
stern of the PENNSYLVANIA, and since the Navy con- 
tracted for the purchase of its first “flying machines.” It 
is just a few months less than 30 years ago since the 
LANGLEY began her career as the laboratory for the 
early development of carrier aviation 

In the 40-year history of United States naval aviation 
the last decade has brought far more progress than did 
the three previous decades combined. That statement is, 
»f course, true of aviation in general, but I believe that 
it is even more dramatically true of naval aviation than 
it is of any other aeronautical field. Yet it is safe to say 
that the next decade will see the Navy and Marine Corps 
achieve more accomplishments in aviation than every- 
thing that has passed to date, for naval aviation stands 
at the threshold of an era of unprecedented development 
Spectacular as will be the development in land-based 
planes, the tremendous demands which modern and future 
aircraft are going to make on take-off, landing, and 
servicing facilities will offer increasingly great advantages 
to water-based and carrier-based planes. 

Just as the Navy is a vital and integral part of the 
defense team and of the over-all military strength of the 
nation so naval aviation is an integral part of the Naval 
service and performs an indispensable function both in 
the Navy’s historic primary role of maintaining control 
of that 70 per cent of the earth’s surface which is salt 
water and in the Navy’s secondary missions 

Our nation has enjoyed this control for so long that 
Americans are inclined to take it for granted, but it is 
important to remember that that control, indispensable 
to national security and prosperity, has always been se- 
cured and maintained by mounting the weapon of the 
day, be it sword, catapult, gun, or airplane, ona ship. This 
control must accomplish two objectives—guarantee the 


free use of the sea and air lanes by our own ships and 
aircraft and deny the use of them by any possible enemy 
The latter function is one that is frequently overlooked, 
but its importance can be judged by contemplating 
that. had we no aircraft carriers and if an enemy had 
our carrier and other Naval aeronautical force, we would 
need many times the land-based aircraft to protect our 





] 
homeland and our commerce that we ! equire, if in- 


deed it would be possibl ata 


The frequently-assumed hy pot}! that the Navy exist 
only to fight other navies, or that its effectiveness nec 
sarily ends at an enemy’s littoral, fails to recognize 
the significance of Naval power Sometimes the fact that 


the airplane is just another weapon, although a most mod- 
ern, versatile and powerful one, is overlooked. The d 


ferences, though significant. are only of degree between 


the gun which shoots a projectile ind the attack plane 
which carries a bomb. Occasionally one hears the a e- 
ferred to as a “new medium” for the aging of war, but 
actually it is as old as is hostile action itself. The a s the 
medium through which the stone flew from the first ng- 
shot, through which the arrow fle trom the first | Vv, Dut 
the contribution of modern ingenuity has been to devis« 
the method of insuring that sling and slinger, bow and 
bowman, accompany the projectile over great ranges t 


the target to insure a devastating hit 

Not many people realize the extensive part played by 
aviation in the Navy and Marine Corps and by naval 
aviation in the national defense scheme. I doubt, for ex 
ample, that many Americans outside the Military Estab 
lishment itself realize that about a third of the natior 
air power, measured in number of operating planes and 
pilots, is embodied in the Navy and Marine Corps: United 
States naval aviation is, in fact, second only to the great 
United States Air Force as the largest unit of 
outside the Iron Curtain. I doubt, furthermore, that many 


Americans realize that more than a quarter of all the line 
officers in the Navy and more than a quarter of all the 
officers in the Marine Corps are rated pilots in a flight 


status I doubt that many Americans realize that wel] 
above one-third cf all the U.S. combat missions flow: 


the past year and more than one-fourth of all the U.S 
missions flown in the Korean war | been by N 
Marine aviators 

The Navy well realizes that n rie i the se ‘ 3 
truly independent of the others, that no one car 
fully self-contained as t operate without regard t the 
others and that no one will ever be able to for the 
decision in a war without considering the othe: 

Just as no war in the near futures suld be 
power alone but could be lost without it, so al e N 
missions could neither be accomp shed by 1 
alone nor without it The Navy serves the caus i peace 
and security of our beloved country and of the free 
and aviation, the Naval service's most de VaStaling strixing 
force, stands ready to do its part in the s« ice f that 
cause END 
































The original concept and preliminary 
planning for this special issue had re- 
ceived the personal approval and warm 
backing of the late Admiral Forrest 
Sherman whose contributions in the 
field of naval air power and in the wider 
realms of world strategy have gone into 
history. His successor as Chief of Naval 
Operations and Navy member of the 
Joint Chiefs of Staff, Admiral William 
M. Fechteler, has stated in speeches and 
press interviews his intention to con- 





tinue the policies of his great predeces- 
sor. It is a privilege to have his state- 
ment of support in the specific instance 
of this all-Navy edition 

—THE Epitors 

















Welcome Aboard 


By ADMIRAL WILLIAM M. FECHTELER 
Chief of Naval Operations 


HE articles and photographs which form this issue of Flying Magazine bring 
forcibly home the central fact of Naval power today: that the carrier and her 
planes are the offensive spearhead of the Navy. They also form a well-rounded pres- 
entation of the many and grave responsibilities of Naval Aviation in a world where 





strength alone can spell security. 
Such information is of great value in keeping the public fully informed up to the 


limits that security imposes. 
It is therefore a privilege and a pleasure to give my hearty endorsement to this 


special issue. 
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The USS FORRESTAL, forerunner of a new 
class of flush-deck aircraft carriers, 


will carry larger, heavier aircraft. 
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This drawing of a flush-deck carrier may be a fair approximation of what the USS FORRESTAL will look 


know 


mode | 


arries 


uns, 





deck 


Technicians at Taylor Model Basin about to start self-propelled 
carriage to test the effective horsepower of the carrier model. 
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flush-deck USS FORRESTAL, slides dow 
at Newport News, Va., i 
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The new carrier will have a retractable 
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and lowered for flight ops 
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By Adm. ARTHUR W. RADFORD, USN 





ANY VALUABLE LESSONS have been derived 
from the fighting in Korea, which if properly ap- 
plied can spell greatly increased security for our 
country in the future. Foremost is the reawakening to 
the importance of our Naval power, spearheaded by Naval 
air power, without which there could be no United Na- 
tions forces in Korea today 
The start of Korea found the U. S. Navy and Marine 
Corps in a greatly weakened condition. The effects of the 
austerity period were lessened through rapid reactivation 
of moth balled ships and aircraft, and recall to duty of air 
from a splendid reserve program 
re and not a preventive. Strong and 
including Marines, provide a potent 


’ , 
anda irtace personne! 


terrent to any aggresso! 
Corea has been a land war. There has been little enemy 
or air opposition. Yet in this land campaign, the role 
e Navy has been as important and as vital as it eve) 
has been in its long history, for Korea is over 5,000 miles 
from America and, like all other lands of importance, its 

coastline is bordered by salt wate: 

Support of the ground fighting in Korea by the Navy 
maxes a ltascinating picture in the variety of its opera- 
Naval logistical forces, the “life line” for Army, Air 
ce, and Navy needs, transported over 1,000,000 military 
rsonnel, more than 15,000,000 tons of food, ammunition 
id supplies and over 29,000,000 barrels of fuels across 
Pacific Navy transport planes, 


the Berlin airlift. contributed the same high stand- 


in the first vear o! wa! 


is of performance to the flying of critically needed per- 
el and material. The record-breaking Pacific cross- 
the carrier BOXER with sorely needed Air Force 


iter planes, personnel and material early in the cam- 
ign Is an example bt } f e cox peration and 
indispensabi yn 


Commander in Chief, U.S. Pacific Fleet 





Navy combatant ships, assisted by Naval air, hav 
clamped an air tight blockade on Korea, prevented the 
invasion of Formosa and provided highly effective nava 
gunfire to assist the advance of U.N. ground forces 

Amphibious forces proved vital in Korea and reaffirmed 
the Navy’s position in this important field. Marines land- 
ing in assault at Inchon broke the back of the Nort! 
Korean army and released our own 8th Army from the 
confines of the Pusan perimeter. Hungnam permitted th 
safe redeployment of over 105,000 ground troops wit! 
equipment. Both of these historic amphibious operations 
were made possible by superior close air support fron 
mobile carrier bases nearby. 

In fact, the performance of carrier forces was the high- 
light of Naval combat operations. Through inherent 
qualities of mobility and flexibility, the Carrier Tash 
Force is a weapons system of great versatility capable o 
applying tremendous military power at point of our choos 
ing from anywhere on the four-fifths of the earth’s surfac: 
which is water. It is a priceless military asset not pos 
sessed by any potential enemy. 

The multitude of lessons acquired from the testin 
ground of Korea can be invaluable when applied to con 
flicts of a similar nature, whose sporadic and continuin 
outbreak in the unsettled conditions of today’s world is : 
most distinct probability. However, to treat Korea as ; 
standard and pattern for all future war and build our de 
fenses accordingly would be as great an error as to pre 
pare solely for an all-out atomic blitz type of warfar 
The Navy realizes the dangers of this extremist type o 
thinking. While adjusting itself to the peculiarities o 
present and future Koreas, it has and will continue t 
employ flexibility in its planning and keep its strategi 
horizons wide, to be prepared for a vaster emergency any 
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a es 
where should it befall us 





Cransonic Panther 


A Marine Corps F9F, 600 m.p.h. turbo-jet 
fighter, takes elevator to flight deck of 
U.S.S. Franklin D. Roosevelt far at seo 

















Grumman Panthers in Marine war paint. Several Russian MIG-15s have fallen before these fast fighters. 
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Bat-wing Cutlass is a first-line Navy jet fighter. v 
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‘7 Twin-jet, corrier-based Skynight has advanced radar. 
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Designed especially for Essex-class carriers, the Douglas AD is one of the Navy's most versatile planes. 
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P5M Marlin also designed for anti-submarine warfare. v 
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Another version of the AD attack series 





a» A2D Skyshark has propellers driven by two jet turbines. 





. Bulging shell on this electronic Skyraider is plastic radome. 





d rescue area. v 





Helicopter hovering near dye-staine 
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First Navy patrol plane to have two piston and two jet engines is the long-range Mercator. 
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A Navy's AJ-] bomber is one of latgest carrier aircraft. Conva long range, day-night search plane. . 
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An F7F Tigercat fighter (above) modified as a_pilotless missile carrier. It is shown with two 
TD2G missiles attached to the wings. The KDM-1 Plover (below) is a pilotless, radio-controlled, 
ramjet-powered anti-aircraft gunnery target drone. Powerplant isia Marquardt 20-inch engine. 
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The Douglas D-558-2 Skyrocket research plane, which this year established a new supersonic 


speed record and reached a new altitude mark. It is shown with JATO. Below is a scale model of 
the Skyrocket under test by NACA at Wallops Island, Va. Note booster rocket behind the model. 























PO-1W Constellation tesfs electronic systems for Naval planes. Note plane's radome and drones below. 


Grumman F6F World War Il fighters, converted to drones, on the ramp at the Pensacola overhaul depot. 


































Nava 
‘Nir Power 
In Action 


Korean landings and troop support 
have justified the Navy’s faith in 


carriers and tactical combat teams. 


HEN THE INVASION of Korea heated the cold war 
half way to hot, there was nothing lukewarm about 
the reception the men aboard the carrier Valley 
Forge gave to the news that they would make a strike at 
the Korean capital 
Before the echoes of “Now hear this now heat 
this... man your battle stations” had died away, the 
was filled with a tremendous shout. Every man aboard 
the Valley Forge gave vent to his pent-up desire for ac- 
tion. Every man knew that his carrier was the only on 
n Far Eastern waters and upon him rested the chance t 
prove Nava! Air Power in battle 


Only hours after the communists surged across the 38th 





parallel, General MacArthur sent an urgent request fi 
additional carriers. On July 3rd, the Valley Forge’s air- 
aft, including two new Panther squadrons smashed at 
capital, Pyongyang, repeatedly. And to show Mac- 
Arthur that he did not make a mistake in his faith in car- 
rs, they celebrated Independence Day by giving the 


th Koreans a more devastating blasting the second 














Before the month was out the silhouettes of 43 Chines 
Red airplanes decorated the side of the carrier's bridge 
all confirmed “kills.” 


Things happened fast in Korea after that. Occupatior 
troops from Japan were committed—at first only enough 











to slow down the rampaging Red Army. Could America 
air strength help hold their thin lines and prevent the: 
from being surrounded or thrown into the sea? 

Already Air Force B-29’s were pounding industrial tar- 
gets of North Korea, but this could have little immediat 
esult at the battle front. The Air Force F-80 “Shoot 
Stars” then on occupation duty in Japan had a prima 

le of protecting Japan from Red air assault 

The few flattops available on the west coast 
United States headed for Korea at flank speed—the Boxe 

ammed with 145 Air Force F-51 aircraft to be us¢ 
ground support work and 19 flivver planes for « 
Spotting. Carriers Philippine Sea, Sic ly and f 


‘ 


Strait would go directly onto the battle line upor neir ar- 
rival in early August 
During the precarious month of July, however, the 
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AD-4's taxiing to catapult, F9Fs in background, await "GO" signal for strike from USS PHILIPPINE SEA. 


Valley Forge was going it alone for naval aviation. Stra- 
tegic power were tested in their battle 
roles in the effort to prevent a disaste1 Korea and to 


and tactical air 


rescue our troops. There was no argument about mis- 
sions, as Air Force jets from Japan pitched in and did 
what they could. Even B-29’s were pressed into emer- 
gency close air support service in a carpet-bombing ex- 


One thousand tons of 500- 
were dropped in a 27-mile-square concen- 


periment along the Naktong 
pound bombs 
tration of Red troops 

Another example of how roles or missions were ex- 
July at Wonsan, North Korea. 
Skyraiders and Corsairs, the carrier airmen 
lley Forge attacked the Wonsan oil refinery, 
targets in North Korea. This 
oil from the rich Russian fields of 
refining, and had an estimated annual 
almost 1,700,000 barrels. From Wonsan, the 
refined went to Russia and Red China. 

The 10 Douglas Skyraiders were each carrying a 1000- 
All planes 


c hange d happened 
With only 2 
from the Va 
one of the few 
refinery 
Sakhalin 


Capat ity of 


strategic air 
rece ived ( rude 


sland for 
products 


pound bomb; the 11 Corsairs, a 500-pounder. 


carried full rocket loads: 12 per Skyraider, eight per 
Corsair. 

The attack was brief but devastating as the dive-bomb- 
ers and fighters plunked their bombs into the refinery 


Rockets were squirted into the storage 
and smoke belched 


from low altitudes 
tanks. Tremendous clouds of 
from the riddled refine: 
The naval aviator! flew 
at sea, and from thi 
and the refinery 
Meanwhile, 200 miles 
all but disintegrated in 
by the well-trained, wv 


flame 
back to thei: 60 miles 
distance the 
burned for four days. 

to the south, the ROK Army had 
the face of tank attacks supported 
ell-equipped Red Army. Our 24th 


Carrier, 


was still visible, 


smoke 


Division, in a series of remarkable fire-fights, had suc- 
ceeded in messing up the Red timetable, but it was still 
debatable whether or not the peninsula could be held. 


There was a surge of optimism on 18 July when the Navy 
putting the First Cavalry Division ashore in 
at Pohang. 

In one day, fresh American division was 
ashore as a unit with its equipment to augment the 24th 
Division. Less than a week later, the First Cavalry met 
and defeated a major Red drive toward Taegu. Things 
were looking up. 
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succeeded 
an amphibious landing 
a complete, 


gut on 23 July, the situation worsened and 
"The Red Army 


rection, and instead of running the ball again th 


overn 


became desperate. changed 


] ? 
suddenly 


rough ce 


ter, now chose an end-run. The Reds swept throu 
southwestern Korea and headed for Pusan 
Representatives of General MacArthur's staff in Ti 


on the — of July 23rd. The situ 
despe rate, the Navy \ 
another Bataan was in the making; 
Valley Forge be ordered to hit the 
slow the Reds down? (Previously, it had 
keep the carrier’s p — generally north 
“Affirmative,” It was very 
help de spite t the shortage of ground contr 


sent for the Navy 
Korea 


informed; 


tion was exceeding 
could 1 
southwest corner ; 
been agreed 
of Parallel 
said the Navy. glad inde 
| parties, inac 
quate maps, and communication problems 


The Valle y Forge’ s planes pitched in—AD 


labored off deck each carrying three 


Sk yraide 


12 large rockets and full loads of 20-mm ammu 
F4U Corsairs with 100-pound 
bombs, eight rockets and a napalm tank. 
guys flying?” asked the A 
ment, “Destroyers?” 

The naval airmen were not satisfied with their 
quent efforts although the Air Force credited them 
“magnificent.” Many flights aborted because of 
ground control; others wasted their 


followed fragmentati 


ground parties in amaz 


rmy 


a lack K 


surveillance” 
in the crucial battle area. However, 
by 2 August, although the Reds were now 

and the U.S 


it was enough, a 


of Pusan, additional carriers 

arrived! 
“Jury-rig” 

the arrival 


close air support by the Navy ended w 


S and the Mai 


11 ] 
ali elements we 


two jeep aircraft carrie 
control parties in Korea. Now, at 
available. First of all, the 
Airfields were few and primitive 
in Japan for the Air Force jets. 


} 
last, 
“base” problem 


n Kore a an 
The 


was solve 
1 all too fe 


1000-pound bom] 
nition. Tl 


| 


steaming the close-air-support flattops within 15 minut 


flying time of the front lines—often on the other side 
weather fronts which impeded flights from Japan. 
The flattop planes would report for close air supp: 


duty as soon as they were catapulted—and on arriv 
would stay on station three hours or more. Shuttles 
planes from dawn to dusk would relieve each other 


station leaving no daylight hours without air support. 
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“What are y 


armament on roi 


and target-of-opportunity hops rather thi 


Navy solved this | 


n 


within 20 mil 
Marines h; 





subse - 








AD-3 prepares to take off from carrier on a strike at Korea 


planes would carry a variety of armament—1000- 
nd armor-piercing bombs for concrete and log-covered 
and road blocks; 500-pound bombs for tanks, bridges 
1 artillery pieces; 100-pound bombs with VT fuses fo 
ti-personnel use; Navy-developed RAM rockets capabl 
illing through the armor plates of most modern tanks 
ty of 1unition for the planes’ six machine g 
best of all, napalm, that horrible fire bomb (which 
Marines call “cooking oil”), destined to become the 
rge of the North Korean People’s Army and Chines¢ 
munists. 
early Augu he situation ashore was still dangerous 
y-arrived First Provisional Marin« 
gade a unique assignment comparable to the line- 
ker-upper of a football team. Whenever the Reds 
eatened to penetrate our still-thin lines, the Marines 


ild be sent in to plug the hole before it opened—sort of 
} } 


no one was anxious yet to prophesy success. Gener: 


Ker gave the 


‘brigade defense. 
The Marines opened their offensive-defense on 6 August 
Chinju on the southern front where the Reds were 
thin artillery range of Pusan. Planes from the Sicily 
1 Badoeng Strait led the way. The leatherneck airmen 
each of whom had learned his soldiering with a pack on 
back and a carbine in his hands hit the Reds with the 
1 one-two, which had proved so effective at Iwo and 
/kinawa. 
Since then, this highly-developed technique had con- 
ued to be an important part of every carrier squadron’s 
riculum. First came the planes to pulverize the ene- 
y’s road blocks, blast their artillery and mortars, over- 
rn their tanks, strafe their machine gun nests, and lash 
eir foxholes. Right behind them came the foot-slogging 
ithernecks, 
The necessary coordination between ground and air— 
ips, phraseology, mutual understanding of the other’s 
ssion, and proper communications—were all available, 
1 experience to boot. The pilots would take plenty of 
1e to find and identify the chosen target. There would 
no accidents or mistakes—hitting the wrong target, 
sting a valuable bomb or rocket, or worst of all, killing 
me friendly troops. 
As much as 30 minutes spent positively identifying the 
ght target is considered well spent—it might only be a 
ant 50 yards from our own (Contin ed on page 174) 
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Marine F7F giving troops in foreground close air support. Be 


low, enemy ammunition train is hit by Navy tactical bomt 


ng 















































~ 


FLYING FIREPOWER | 


yb 





Firepower on the wing: An F4U firing rockets at target on Naval Ordnance Test Station range, Inyokern, Calif. 


HE “FLYING FIREPOWER” of the United States 

Navy has a more powerful punch than it had when 

the Japanese were battered back for the knockout. 

During the war in the Pacific we learned many things 
about the power wielded by naval aviation as a major 
weapon in sea battles. The old concept of naval tactics, 
centered around a tremendous slugging match between 
lines of battleships 10 or 15 miles apart with big guns 
belching, was changed radically 

The carrier and its planes vastly increased the speed of 
operations at sea and extended to heretofore-unheard-of 
distances the range and destructiveness of the fleet. 

It was necessary during the war to adapt our stra- 
tegic planning and our tactics rapidly to the new con- 
cepts. We developed to the highest practicable degree 
the use of the fast carrier task force in offensive sea war- 
fare. We introduced the support carriers to accompany 
amphibious expeditions and to provide them with the air 
cover and support required during the initial landings 
and the first advances inland. We developed to a very 
high degree the use of small carriers in antisubmarine 
warfare, an idea initiated by the British. We carried the 
employment of patrol aircraft, both large sea planes and 
large land base planes, for search, for attack against sur- 
face craft, for photography and rescue and for use against 
submarines way beyond what we considered remotely 
possible a few years ago 

These battle-tried lessons, which we learned the hard 
way as we fought from Pearl Harbor to Tokyo Bay, from 
Britain to Normandy and from Africa to France, were a 
schooling of tremendous value to the Navy. In the years 
since the war we have remembered the lessons that were 
of permanent value and have built upon them. We have 
put our wartime education to good use 

When hostilities ceased, aviation was a major factor in 
the firepower of the Navy. Since the war, every effort 
has been made to insure that the weapons of naval avia- 
tion keep pace with the new designs of naval aircraft 
The power, range, weight and general effectiveness of 
armament in fleet aviation in 1951 outclasses to a great 
degree what we had in 1945 

From the time the Japanese surrendered until the out- 
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break of the Korean affair in 1950 the principal effort « 
the Bureau of Ordnance was in research and develo} 
ment. The three chief fields of our scientific and 
neering effort were under the heading of 1.) air defens« 
2.) air combat operations and 3.) anti-submarine opera- 
tions. Aircraft weapons were a major part 

Since Korea the emphasis has been changed from re- 
are no’ 


} 
eng 


in each 


search and development to production. We 
bringing into service the fruits of those five years of ha) 
research and development work. In this shift of emphasi 
the actual effort devoted to research and development 
not being reduced. 

At the present time approximately 60°; of the dolla 
value of the production programs of the Bureau of Ord- 
nance is going into aircraft weapons of some sort, airplane 
guns, ammunition, rockets, fire control, and airborne 
mines, bombs or torpedoes. 

It is not generally realized that there is a considerable 
number of Naval Aviators regularly on duty in the Bu- 
reau of Ordnance, most of them, men who have taken 
special postgraduate courses in aviation ordnance. One 
of the first aviators to have duty in this Bureau was 
Admiral Forrest P. Sherman, the late Chief of Naval 
Operations. During his tour of duty in the Bureau during 
the early 1930’s he was instrumental to the development 
and introduction into service of the Norden Bombsight 
and of the first torpedo designed in this country for purely 
aeronautical use. He also initiated the Navy’s first pro- 
gram in aircraft fire control. 

The Navy’s program of research and development in 
aviation ordnance is closely coordinated with that of both 
the Air Force and of the Army Ordnance Department 
Each of the services is kept fully aware of the scientific 
engineering work undertaken by the others. Each tries 
to utilize the weapons that result from this pooling 

The same policy is carried into the production field 
As a result the Navy procures an important part of its 
aviation ordnance through the sister services and the Ail 
Force places large orders for armament with the Navy 

Our gain in the firepower of aircraft guns has come 
largely from the general introduction of 
larger size than the .50 caliber with which the last wa 


weapons ol 
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of intensive research, carries a tremendous punch. 


Naval air firepower, reaping the harvest of five years 
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s so predominantly fought. It comes also from high¢ fusing and armir Both the Na the Air I 
> tes of fire and from improvements in the ballistics and have very large numbers of the W War II type | b 
¥ tting power of the projectiles. All of these, with im- n hand. To make the sable under preset ndit 
ved fire control systems, mean long effective ranges the Army Ordnance department has put into prod 
The bombs of World War II were distinctly chunky in a series of streamlined tails now con nto se 
shape. They were well adapted to the conditions and to Rockets have engrossed the attenti f our res 
air speeds of that time. When carried external) | ple to a great degree. We have developed 
most of the Navy's bombs are, they tend however t at the big Naval Ordnance Test Station at Ir ke , 
ise flutter at present day Mach numbers. Therefore air-to-air rocket which has been appropriat tled 
he Bureau of Ordnance has sponsored the development Mighty Mouse” nicknamed after the potent 
th Douglas and others. of the best aerodynamic brair the movie cartoons. The “Mighty Mouse” hit 
the country oO! new series ol streamlined bom! t can hit bevond the 1 al gunfire ri he ta 
These bombs are admirably suited to present day and aircraft This rocket is s all « hn to be en 
eseen future speeds. They require new systems « lantity in modern a aft. It be fire 
rt « n saivo It s carmed by ew tv cKet iu 
Ve expect that the “Mighty Mouse A be used exte 
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neffective against this heavy a ( ference ere 
held at Washington between the A Fy ea the Na 
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Force and the Pacifi Fleet supplied transport t et th 
new rockets to Korea, to the fightir force tt ! 
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IKE OTHER U. S. operations in Europe, the Sixth 
Fleet is frankly a calculated risk. Critics claim that it 
is foolish to leave so many eggs in the narrow Medi- 

terranean basket, where no point is more than 200 miles 
from land. If the Soviets overwhelmed and occupied Gi- 
braltar and Suez, the Mediterranean would be corked 
tighter than a bottle of Napoleon cognac, and presumably 
the Fleet in time could be hacked to pieces by Russian 
airpowel! 

Admirals don’t see it that way. In the first place, there 
are no major Russian airbases within easy striking range 
of the Mediterranean, and unless Stalin decides to make 
his test in Yugoslavia there won't be any. If Stalin is 
counting on long-range bombers, they can do two things: 

They can come in high and try to hit the Fleet’s swiftly 
maneuvering targets—something that was rarely possible 
in World War II. At such altitudes, they would be taking 
their chances with Sixth Fleet Commander Vice Adm 
Mathias B. Gardner's F9F jet fighters. Or Stalin’s bomb- 
ers could come in low and face anti-aircraft guns that are 
vastly improved over the World War II variety and di- 
rected by radar that is similarly superior. It was not 
without learning that the U. S. Navy suffered the fanati- 
cism of the Japanese Kamikazes. The Sixth’s Senior Car- 
rier Admiral, Cato Glover, was asked about the Fleet’s 
chances. He thought for a long time and said: “If the 
tussians ever get some airbases in the Italian heel, we 
would really have something to worry about.” 

The Sixth Fleet has no home. It wanders the 2,330-mile 
length of the Mediterranean, from Gibraltar on the west 
to Beirut on the east, suspended like Mohammed’s coffin 
between Europe on the north and Africa on the south. By 
refueling, rearming and re-provisioning at sea, it employs 
some of the most valuable techniques learned in the 
Pacific in World War II 

This is not to say that the Sixth Fleet never touches 
land—only that it doesn't have to Hardly a week passes 

f ships don’t drop the hook at Naples, 
59 other friendly 


that some of its 
Genoa. Algiers, Istanbul or any one of 
The Fleet is too big to cram into any one harbor, 


ports 
Consequently, its ships 


even if that seemed advisable 
all with full wartime complements—are spread over the 
Mediterranean. In a typical week a cruiser is anchored 
at Venice . .. another cruiser and two destroyers at Bi- 
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The Sixth Fleet gives Atlantic Pa-t: 
Nations more Naval power in the Mediterranean 
than ever before as its air components 

guard the key to the safety of Southern Europe 


hilluiN 


. a light aircraft carrier and two destroyers 








zerte .. 
Tunis . 


aircraft carrier and two destroyers at Leghorn, as we 


two auxiliary ships at Casablanca .ab 


as two ships at Ancona, one at Patras, one at Syracusé 
one at Naples, five at Gibraltar, and no less than 19 
the magnificent harbor at lackluster Augusta (Sicily) 
Two or three warships are always on hand at Souther 
Europe’s current hottest spot, Trieste, just in case. 

For the past four years the Sixth Fleet has usually con- 
sisted of an aircraft carrier or two, a couple of cruisers 
and eight to 12 destroyers. Recently the fleet’s punch has 
been packed into a (CVB) carrier, a carrier of the Essex 
Class (CV), three cruisers and approximately 16 destroy- 
ers. Despite heavy commitments in Korea, the Sixt! 
Fleet remains the apple of Admiral William M. Fechteler’s 
eye. 

In April, his flag flying in the CVB, Coral Sea, Rea 
Admiral Dan Gallery brought a task force past Gibraltar, 
a task force which considerably augmented the size of 
the Sixth Fleet. If the Soviets or their satellites start 
something, as some suspect they may, General Eisenhower! 
will be comforted by the knowledge that he has more 
naval power in the Mediterranean than there has been at 
any time since World War II. In addition to his land- 
based air forces and army, he can call on Admiral Gard- 
ner’s wide-ranging aircraft and a flock of five, six and 
eight-inch guns, plus more than 20,000 sailors. 

In addition, the Fleet received last March a heavily 
reinforced battalion of well-trained Marines. During the 
height of the 1950 emergency, the Mediterranean lost a 
similar force when the Marine Battalion was sped throug! 
the Suez Canal and the Indian Ocean to help stem the 
Red tide in Korea. These new Marines are equipped wit! 
tanks and artillery. With proper air support from car- 
riers and land bases the Marines say, naturally, they car 
hold any perimeter in Southern Europe—at least until this 
ancient sea freezes over. 

The Sixth Fleet is surprisingly modern. None of it 
capital ships is old enough to have fought in World Wa: 
II and most of the smaller ships which did fight against 
the Germans and Japanese have been reconditioned. It 
is said of a CVB that nine torpedoes striking simultane- 
ously would be required to sink her. One officer, lost in 
the maze of compartmentation, said: “I'd settle for five i 
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air power depicted arriving at an objective area 


v'd make it a litt more comfortable.” At night, before bedding di 
After five vears of pounding its beat in the Mediter- is sted over land and sea t 
ean, the Sixth Fleet's floating airfield of steel has t rt ves and ears that no 
ined, to the Soviet Government’s everlasting chag: guests lurk in the shadows 
internation: itation for minding its own busin« l posts t rn of dangé 
ving out of t le, but always steaming withi: but d 1 trainir 
King range tree country that m oht sud I TI t punct te suct 
el the need f assista ( re « bertv a 
The Mediterra: ba offers ample playgrour eek ts t “ hist 
games in the very sight of people who need to se¢ d 1 Napl the er 
asionally feel the nearness of someone strong—some- ert tl h’st nto sce 
who shares their ideals and faith i ne s es—enhar 
The Sixth Fleet never harms, neve! fires a shot in ar t ) ve } the ‘ ‘ 
even in protest, but it is capable of doing so and it is Despite such friendly « 
stantly availabl« Though it doesn’t expect to fight, it S et bl is et s 
tays in trim just the same Fleet he mi} ( 
The fleet rises ea usually long before dawn flex S | e f nterve! 
ts muscles Sometim«e above the morning tw ht’s side t , f Uncle S 
rizon one can see fingerlike gun barrels rising and fall- Nowadays i e “Me 
g and rotating like so many dance teams in rhythn t does from any Pent ! 
let: jets zipping off the flight deck, zooming over the sa t wot cl T! 
rizon, swishing along at near-sonic speeds; heavy time d ift { 
wer, propeller-driven aircraft droning high in the s é S t ittar 
simulated search of submarines and enemy cor S t iil their cor 
estrovers twisting and turning to the tune of ike- | lr ed 
believe sonar echoes—all day long, sometimes in the t es 1 e-tenth o ’ 
mpany of British and French men-of-war, the S e at e time, as 
mtinue, practicing combined gunnery, communications d not even that many thi: 
and tactics Turke fe es est bh 
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striking targets on three successive days and avoiding attack by chang ng 


The aircraft carrier is the mobile base for Nava 
attack and defense forces. Air power is provided for the atta 
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el ror Fan agusta on C\ prus. one Ma motor to Nnis- 


toric Salamis Visitor to Athens are told in the ship’s 


poop sheet that, “As strange as it ma eem, it is against 
the law in Greece to dance.” In Greece, even with the 
drachma at 15,000 to one, prices are fabulously high. They 
are low in the lovely Riviera ports 


Marriage between Americans and Mediterranean belles 
is discouraged. Anyway there are few opportunities for 
prolonged romance. Ships are rotated every five or six 
months and no sailor is likely to make the same port twice 
during a single tour Nonetheless, at most ports there are 
dozens of girls waiting to greet the U. S. sailors, in English, 
like old friends 

A message from the Sixth Fleet commander says and 
meat “It is of utmost importance that ali personnel con- 
duct themselves in a manner which reflects honor upon 
the uniform they wear and the country they represent 
An earnest conscientious effort on the part of all hands 

constantly required.” Rarely is any man over-leave; 
the pe nalties are severe 

‘In general,” says the Roanoke’s Chaplain, C. C. Hart- 
nug the men behave exceptionally well, even if not as 
vell as their mothers mizht expect.” 

In most ports the Fleet is heartily welcomed, and not 


just because the sailors distribute three or four million 


dollars annually around the Mediterranean and don't 
break many chins The natives seem e&¢ nuinely glad to 
see the File et bec ause it represents a powe rful deterrent 
to Communist aggression A 45,000 ton CVB, which 
“would reach to the 72nd floor of the Chrysler Buildmg 
if stood on end,” or a 15,000 ton “light” cruiser, makes an 
Ins ight when anchored offshore and the average 


Neapolitan and Athenian seem to the sailors to take some 


comfort from such a sight 


The Communist mayors of cities like Venice and La 


Spezia stonily retuse to make (Continued on page 155) 


A hearty welcome usually awaits men of the Sixth Fleet when 


they drop hook at some friendly port in the Mediterranean 








DIVEBOMBING COMMIES 


by Lieut. Marion Gallagher 


The author holds three 
Distinguished Flying 
Crosses and 13 Air 
Medals. He flew 7! 
missions in Korea as a 
member of Carrier Air 
Group Five, and was 
the first Naval aviator 
to shoot down a Rus- 
sian MIG 15 jet fighter 
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UR GREATEST sport in Korea was armed 
reconnaissance. I’d turn the flight lead 
over to the section leader with instruc- 

tions to maintain about 3,000 feet and keep 
me in sight. Then, I’d take my AD Skyraider 
down close to the deck. Camouflaged enemy 
vehicles were easier to spot at treetop level 
or less. That was a tough job at best in Korea, 
for the Commies were masters at camouflag« 

After about my 30th mission I was suspi- 
cious of everything I saw; of every odd shape 
and_ discoloration I double-checked my 
hunches. Once a camouflaged vehicle is 
spotted, it pays to do some more checking fo1 
the military invariably travels in groups 

Nothing is more disgusting to a divebomb- 
er pilot than to drop a heavy bomb on a loco- 
motive and then have a big juicy tank rear its 
ugly head. Too many times in the beginning 
we'd drop our payloads on inviting targets 
and then find some that were more important 

We learned, too, never to lose sight of a 
target once we'd found it. Just once I let two 
tanks get out of sight after I'd run out of 
ammunition. I went away to get some help 
and was back in less than five minutes, but 
the damaged tanks had escaped into a woods 

Fortunately, the Chinese and North Kore- 
ans were never as good with their anti-air- 
craft gunnery as they were at camouflage 
But they learned a few things too as the wai 
went on. Dive-brakes are mighty fine to 
slow down your divebomber and increase ac- 
curacy in dropping bombs, but when flak gets 
accurate a divebomber has to learn to hit 
without them 

We usually started our bombing runs from 
about 15,000 feet and made our releases any- 
where from 3,000 to 1,800 feet, depending on 
the type of bomb used. 

I can’t talk about divebombing without get- 
ting in a plug for the plane we used, the AD 
Skyraider. It’s the best single-engine attack 
plane made and carries about the same bomb 
load that the old four-engine B-17 Fortress 
did. A typical Skyraider load as it leaves the 
carrier's catapult is two 500-pound general- 
purpose bombs, a napalm bomb, 16 rockets 
and a full load of ammo for the two 20mm 
machine guns in the wings. The AD isn’t a 


1 


bad fighter either when it gets rid of its load 














































BOX SCORE 


From beginning of Korean War through August 31. 1951, Navy and Marin« 
planes have flown 53,208 sorties in Korea. In addition. shore based 
Squadrons have flown 6.409 sorties and Marines operating ashore have 


tional 32,055 sorties. Incomplete figures for British naval aircraft 


CUMULATIVE NAVAL DAMAGE REPORT 


In the course of the above sorties (not including shore-based Marine) Navy and Marine 


have compiled this record: 
—destroyed 83 enemy aircraft and damaged 
—destroyed 77 ammunition dumps and damaged 
—destroyed 299 artillery positions and damaged 
—destroyed 393 bridges and damaged 
—destroyed 15,225 buildings and damaged 
—destroyed 234 locomotives and damaged 
—dcstroyed 321 machine gun and mortar positions and damaged 
—destroyed 2,067 railroad cars and damaged 

3,935 trucks and vehicles and damaged 


—destroyed 


1,019 warehouses and damaged 


—destroyed 
AND 


An Estimated 45,700 Enemy Troops Killed 


DESTROYED....15,225 Buildings 


=> 


Based analysis of about 16.000 close 


air support sorties flown against targets as- 


on 


signed by air support controllers, it has been 
found that Navy and Marine aircraft aver- 
age six bombing or strafing runs per sortie 
while spending an average 1.3 hours on sta- 


tion at the target area. The average fo: 


aircraft has been slightly 


Marine 
Approximately 


carrier-based 


higher, for land-based aircraft 


slightly lowe: three per- 
cent of air support sorties are flown by jet 
82 (pis- 


ton-engine) con- 


fighters, percent by conventional 


fighters, 15 percent by 


ventional attack aircraft 


flo 
4.963 sorties 
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Naval aviation was born 
in 1911 with first shipboard 
landing and it has been 


skyrocketing for forty years. 
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ARLY IN NOVEMBER, 1910, a small detail of enlisted 
men, under the direction of Naval Constructor William 
McEntee, worked feverishly to win for the United 
States Navy the distinction of being the first to launch an 
airplane from the deck of a ship. The Germans had an- 
nounced their intention of doing just that. The Navy did 
not possess a plane but that enterprising Yankee, Glenn 
Curtiss had sent his star pilot, Eugene Ely, to Norfolk to 
help out 
On November 14, McEntee had a platform ready on the 
cruiser Birmingham. Ely, not daring to risk further de- 
lay, determined to make the attempt even though weather 
conditions were far from ideal. Taking off downwind and 
with a light rain falling, Ely’s “aeroplane” dipped low 
toward the water, so low that its wheels actually touched 
before it rose again and flew away to land safely upon 
Villoughby Spit 

The United States Navy, in 1910, was busily engaged 
in adapting new technology to naval operations in the 
form of better propulsion, improved guns, more powerful 
explosives, wireless telegraphy, underwater craft and 
more accurate fire control 

Even before the Wright Brothers made their first flight 

individual naval officers had speculated on the possibili- 
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ties of aircraft and their relation to warfare at sea 
September 1910, the Navy Department had assign 
officer, Capt. Washington Irving Chambers, to learn ; 
aeronautics. It was he who had arranged for Ely’s fI 

On January 18, 1911, Ely improved on his origina 
by landing, as well as taking-off on a platform built 


ship. The ship was the armored cruiser Pennsyl) 
anchored in San Francisco Bay. A month later C 
brought his “hydroaeroplane” alongside the same vi 
and was hoisted aboard 

This convinced the Secretary of the Navy, Georgs 
L. Meyer, who asked Congress for a sum of $25,00 
purchase aircraft. In the meantime, Glenn Curtiss 
offered to train a naval officer to fly—free of cha 
Chambers selected Lieut. T. G. Ellyson, who thus bex 
Naval Aviator No. 1. The “Air Navy” started when 
first plane was ordered from Curtiss, on May 8, 1911 

It is perhaps an axiom in naval circles that Marines 
usually be counted on to take care of themselves 
Marine flyers are trained as naval aviators and are alw 
ready to operate either with their own Corps or with 
Fleet. You may be sure that in all the developme 
hereafter set down, the Marines played their part 
played it well 

Just how elementary some of the problems were app: 





Among Navy's first pilots were Lts. Towers (left) 
and Ellyson, shown here in a Curtiss pusher biplane 


in the first American safety belt devised by the then Lie 
tenant Towers (Naval Aviator No. 3) as a result of nav 
aviation’s first fatal accident. The pilot, Ensign W. O 
3illingsley, fell from the plane. Towers, his passenge 
clung to a strut during the 1,600-foot plunge to the wate 
of Chesapeake Bay. 

Another line of development sought means of launchir 
aircraft from the deck of a combatant vessel. Chamb«s 
discarded Ely’s solution of a special deck because it im- 
paired the usefulness of the guns. Holden C. Richards 
as well as others managed to build a workable catapu 
In January 1913, the aviators went to Guantanamo B: 
for the Fleet’s winter maneuvers. They demonstrated t! 
possibilities of aircraft, took over a 100 officers for hop 
and thus interested many who soon applied for trainir 

When the newcomers reported, they found the way pre 
pared. On January 10, 1914, the Navy Department issu: 
a press release containing significant words 

“The Secretary of the Navy has decided that the scier 
of aerial navigation has reached that point where airc: 
must form a large part of our naval force for offensive a: 
defensive operations. This country has not fully reco 
nized the value of aeronautics in preparation for war, b 


it is believed that we should take our proper place.” 
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At first, it was no more than an abandone 


Pe 


(American lives and property, naval air units went along 
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R-6-L drops torpedo (above) in modern warfare 


: ' 
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The first and most compelling evidence of the new policy 
is the Naval Aeronautic Station at Pensacola, Florida 


vhich the aviators literally fixed up with the 
nsacola since has become one of the wor 


alning centers 


Even in its primitive state, naval aviation demonstrated 


ability to participate in naval operations. 
tionary troubles caused President Wilson t 


ssels to various Mexican ports for the 


ving over Vera Cruz on reconnaissance, L 


llinger’s plane returned one day with 


les. This was the first United States aircrait to 


from hostile action 


image 


Scarcely three years later, naval aviation found itself 


ply involved in a full-scale war. Many 


nd to overlook the impact and lessons of World War I. In 


e sudden expansion of naval aviation, whic 
se exceeded that of World War II, much 
tat proved of value in the 1940's: 1 


itomotive and allied industries to convert to the man 
the source 


icture of aeronautical materia!s, 2 


ilot material in the colleges and 
enuity of American boys from fa: 


several bullet 


the ability of the 


universities, 3 


m and city when faced 
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Only 20 years ago, this T4M-! was the most modern of the car 
lt best attests to aviation'’s rapid progress. 
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1 NAVY'S 
DARTERBA 





By Vice Admiral 
JOHN HOWARD CASSADY, USN 
Deputy CNO (AIR) 


O THE stranger who approaches it for the first time 

the Navy Department appears to be a confused and 

sprawling institution composed of numerous bureaus 
and offices scattered among several buildings. On exami- 
nation, it is possible to distinguish three general levels of 
activity and these are recognized by law 

First, there are the civilian secretaries; second, the Chief 
ol Naval Operations: and third, the technical bureaus. The 
Secretary of the Navy and his assistants handle the high- 
est level functions and are much concerned with relations 
between the Navy and other agencies of government; with 
questions of production; and with industry in general 
Technical bureaus, on the other hand, supervise the de- 
velopment and procurement of the equipment and provide 
many special services 

The chief military officer of the Navy is the Chief of 
Naval Operations. It is he who commands the operating 
forces and our ships and aircraft. He also is responsible 
for their use, including their training, preparation and 
reading for war. He determines what people and what 
material are required. He tells the Bureaus where and 
when they are needed. As Chief of Naval Operations, he 

the Navy member of the Joint Chiefs of Staff and serves 

Chief Naval Advisor to the President, the Secretary of 
Defense, and the Secretary of the Navy. He also is Naval 
Executive to the Secretary of the Navy for the conduct of 
the Naval Establishment 

It is obvious that no one man can possibly carry out all 


the duties given to the Chief of Naval Ope: ations by 


k 


law. He cannot delegate his position as a member of the 


iaW 


Joint Chiefs of Staff or as Naval Advisor and Naval Exec- 


tive. Those things he must do himself However he 
may assign other functions to deputies to carry on in hi 
name. Congress has recognized this situation and author- 


ized the establishment of up to six deputy chiefs of naval 
yperations to perform ich duties as may be assigned Ir 
practice, five have been found a sufficient number. The 
are concerned respectively with Personnel, Administra- 
tion, Operation Logistics, and Ail 


Of these five, the Deputy Chief of Naval Operations 


(Air) was the first to be created and his appointment 
grew out ol the great expansion of aviation ir World Wa 
II. Previously the Chief of the Bureau of Aeronautics had 
acted a iviation advi to the Chief of Nava! Operat 
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Vice Admiral Cassady 


He had acquired many functions in regard to logist 
personnel and other matters not usually found in a te 
nical bureau. The tremendous volume of product 
procurement and maintenance of aircraft and equipn 
increasingly occupied the Bureau's efforts. While at t 
same time, the growing importance of aviation mad 
effect felt in every phase and area of naval operations 
To permit the Chief of the Bureau of Aeronautics 
concentrate on his material functions and to place 
aviation advisor closer to the Chief of Naval Operations 
the Security of the Navy, on August 18, 1943, appoint 
Vice Admiral John S. McCain as the first Deputy Chie 


of Naval Operations (Air). They transferred many plan- 


ning, personnel and logistical functions from the Bure: 
Admiral McCain found himself responsible first 

working out a program that would insure adequate p 

vision for and continuing support of the naval aeronaut 


organization. Second, he insured the best possible prep- 


aration, training and readiness for aviation units bef 
they reported to Fleet commands. These functions hi 
remained basic ones for all his successors in that offic 
He also acquired certain other duties of a Navy-wide 1 
ture to which have been added others with the passage 
years. From the nature of his position Admiral McC: 
also became advisor to the Chief of Naval Operations 
all matters pertaining to aviation 

On the basis of wartime experience, the Deputy C 
of Naval Operations (Air) has organized his office 
six divisions. Their titles go a long way toward expla 
ing their functions. They are Aviation Plans and P: 
grams, Air Warfare, Aviation Personnel, Flight, Ma 
Aviation and Guided Missiles. These divisions with tl 
military and civilian personnel are now lodged in 
Pentagon where they work close by the other services 
the Joint Chiefs of Staff 

Working with the Naval Aviation program both on 
short and long-range basis is the responsibility of the A 
tion Plans Division. Now this program is a complex th 
In the first place a balance must be maintained betwe 
ships, bases, aircraft, and personnel. The bureaus n 


he told what numbers of each will be needed, as well 


here and when. It is hard enough to work out suc! 
program even under ideal conditions. But when 
snortages occul bottlenecks appear In production 
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y does not always behave as expected—adjustments 
nad change§& have to be made 
In peacetime, new developmse nts changes in the budget 
fluctuation in the international situation all have t 
e taken into account. Any program for Naval Aviatior 
as to be carefully fitted into the program for the othe: 
elements of the Naval Establishment. In this field alon: 
the Deputy Chief frequently has to solve some difficult 
lems. The success achieved in World War II and the 
lity with which naval aviation responded to the out- 
break of hostilities in Korea indicate that the general pro- 
gram Was sound 
In case of war, it is imperative that the Naval Aviatior 
Forces have thorough training and preparation. Both men 
nd material must be in the highest state of readiness 
arrying out this responsibility falls to the Air Warfar: 
Division. From the operating forces comes experience 
along with all sorts of suggestions for new weapons, train- 
ng methods and tactics. These have to be carefully 
studied and their value assessed 
For example, a fleet commander may indicate the re- 
ement for a particular type of aircraft capable of 
sreater performance than any currently available. The 
blem is studied by experts in Air Warfare and, if the 
eed seems justified, the Deputy Chief of Naval Opera- 
s (Air) directs the Bureau of Aeronautics to under- 
e the necessary design studies and to negotiate with 
tractors 
An inventor may come up with a device which will en- 
e the effectiveness of Naval aircraft. Air Warfare 
tudies its possibilities and, after consultation with Fleet 
mands, develops tactics and doctrine for its effective- 
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A Marine Corsair fighter on close air support duty in Korea zooms skyward through smoke after dropping Napalm on Red concen- 
tration. On the opposite page is the Marine forward controller who called in the air strike against the strong enemy-held ridge. 


CHINESE COMMUNIST counter-attack in Korea 

was well underway against Marine infantrymen when 

four Marine Corsairs soared overhead and the air 
controller started barking directions for an aerial assault 
on the Reds. 

“It’s that ridge to the north of our panels,” he explained. 
“They’ve been assembling there. More than 100 are com- 
ing at us now.” 

The directions were short but Marine airmen of the 
famed “Black Sheep” squadron caught the urgency of the 
ground situation and peeled off into an attack formation. 
Diving run after diving run was aimed at the enemy- 
covered ridge. The flyers released their bombs that ex- 
ploded among the Chinese. They aimed their rockets and 
machinegun fire at the Communists crawling along the 
ridge. Some Reds were hit within 100 yards of the 
friendly infantrymen. 

Capt. John Perrin of Kirkland, Wash.; Capt. William 
T. Witt of Santa Ana, Calif.; 1st Lt. Kenny C. Palmer of 
Montclair, N.J.; and 1st Lt. William Harris of Bedford, 
Ind., were given credit for breaking up the Chinese attack. 

Whether these Chinese knew it or not, they had run 
head-on into one of the Korean War's most lethal weap- 

ns ... Marine Close Air Support. Perfected in peace- 
time, the Leatherneck brand of aerial striking force has 

eached its most effective peak in Korea. “CAS,” as Ma- 
nes call it, has placed at the disposal of the infantry 
ader an added weapon he can hur! at the enemy. 

Soon after the fighting started, the Ist Provisional Ma- 

ne Brigade landed in South Korea. They brought with 


rward Echelon of 
Thomas J. 


them the Ist Marine Air Wing’s F: 
fighter-bombers commanded by Brig. Gen 
Cushman, as well as their CAS team. 

A number of Marine aviators accompanied their Ma 
infantrymen as they moved into the battle of the “Pu 
Perimeter.” These were the forward air controlle: 
would live with the ground troops. From thei: 
tion posts at the front lines they would direct the attack 
of ammunition-loaded aircraft on enemy positions 

Infantrymen soon learned that Marine aviation c 
hit enemy troops, weapons and supplies that neither artil 


obs« rva- 


lery nor mortars could reach. The reverse side of 
“sanctuary” became a popular target for air attacks 
napalm fire-bombs soon seared a burning impression 
the North Koreans as its molten fire splashed out 
troop concentrations, tanks and supply buildings 

Another part of the CAS team set up a tactical air « 
trol center not far behind the Marine front lines. They 
were the radio link between the forward air controllers 
and the planes. A clearing house of requests for fighter- 
bombers, this control center assigned flights to areas along 
the fighting front. Then, controllers took over radio di- 
rection on specific targets. 

Two Marine squadrons and their F4U Corsairs operated 
from the decks of two “jeep” Navy aircraft carriers. An- 
other Marine squadron of night-fighters started after- 
dark raids on the enemy from a base in Japan 

In the first month’s operation from the carriers, Ma 
pilots from the “Black Sheep” and “Death Rattlers” 
squadrons massed over 4,000 combat hours of flying 
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mostly around the In the landing at Inchon, 


Leatherneck pilots from the same two squadrons lashed 


Perimete 
the landing beaches and other nearby enemy installations 
CAS then 
went into action as the Marine ground troops moved in- 
land, past vital Kimpo airfield and into the fight for the 
capital city of Seoul 


prior to the infantrymen’s hitting the shore 


The freeing of Kimpo opened the door for the operatior 
of three more Marine squadrons that had arrived short!y 
before from the “States.” Within hours after the field 
had been taken, the “Devilcats,” “Checkerboard” and an 
F7F Tigercat night-fighter squadron flew to support in- 
Maj. Gen. Field Harris 


assumed active command of the Ist 


units fighting near Seoul 
had, by this time 
Marine Air Wing 

It was in Seoul! 


fantry 


that two Marine buddies—one on the 
ground and the other in the air—teamed up to slip a cou- 
rockets through the 


building on a surprised Communist Command Post 


ple of well-placed windows of a 
Slugging their way through the old capital city, Marine 
infantrymen were held up by a massing of Communist 


Capt. Robert 


forward ait 


troops on a hill overlooking a railroad yard 


B. Robinson of Orange, California, a 


An HTL-4 helicopter shows how communications line is strung 


be.ween a gun crew and the control center in a combat area 
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troller with the troops, and other Marines saw a gr 
the enemy hurrying into two buildings. They soon le 
this was the command post of about one to two tho 
troops 

The forward observer then put in a call for an air 
on the buildings and proceeded to talk an F7F Tig 
into the target. 

“Follow the river along the tracks,” he 
“When you get to the rail yards, you'll see two tall b 


instru 


ings with a short red one in the center. Your target 
two tall buildings.” 

The pilot “Rogered” for the description and the 
server recognized the voice as belonging to his fricnd 
Captain Lang of Stratford, Conn. Before the Korean War 
these two had been squadron mates. 

To make sure he had spotted the right buildings, Cap- 
tain Lang let loose a short burst from his machineguns 
on his first pass at the area. Observer Robinson told him 
he had the correct target 

The next time around, Captain Lang dropped down to 
almost treetop level and headed for the north building 

“There were only three windows in the wall facing the 
on-coming plane,” 
rocket through the middle window.” 

On his next pass at the target, Captain Lang sent 
rocket screaming into the other building. 

“We were lying on a hill only about 500 yards away 
and could see the shooting well.” Captain Robinson ex- 
plained, “Those buildings really burned when those rock- 
ets exploded inside.” 

For advancing Marines, other infantrymen and the lst 
Marine Air Wing, the Korean War has been ridge after 
ridge. East of Hoengson, Marines on the ground and in 
the air set many a group of Chinese troops running fron 
one hill to another in this type of maneuver. 

Marine flying activities haven't been limited to daylight 
action. In their radar-equipped fighter-bombers, Leather- 
neck pilots have answered the urgent night calls f: 
ground units for help in stamping out both enemy fir 


the observer said, “and Lang sent a 


and mass troop attacks 

Accompanied by a flare plane over a highway in Nort! 
Korea, Marine Capt. Art Wagner of Chino, Calif., was on 
a routine truck-hunting mission. He heard on his radio 
“Flare plane two flare plane two we have an 
urgent target north of Seoul. Send your little friend over 
here!” 

By “little friend” the 
fighter-bomber. 

The Marine poured on the speed with his 
installed Corsair and reported over the Seoul area. There 
he found another p!ane dropping bright parachute flares 
over a battle-line flaming with artillery shell bursts and 
red tracer bullets. Bouncing off the clouds in the sky were 
the piercing lights of a searchlight battery. The lights re- 
flected perfectly on a valley below where a large force of 
Chinese were massing for an attack. 

Then, the roar of Captain Wagner’s plane was heard 
by the Army ground controller. He gave the flyer a de- 
scription of the front where the enemy could be hit. 

“Fly along the river until you come to a railroad 
bridge,” the controller said. “On the west side of the rive: 
is a clump of trees. In the trees are about 500 Chines 

Captain Wagner dove down at the clump of trees a 
fired a short burst with his 20 mm machine-cannons 

“That's right. You’ve got the area spotted,” the c 
troller directed. “Now that all the 
napalm you've got.” 

The Marine went into another dive and released 
The fiery, molten fluid exploded and cove 
about one-half of the He dropped two bo: 
which exploded in the middle of th Next, the } 
rine flyer went into a number of (Continued on page 1 


radio voice meant Wagner's 


radar- 


give wooded area 


napalm 
woods 


trees 





Jet Bird at Kest 


Back from a mission, a Marine Panther receives 


a routine gear check aboard the big flat top 
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In the new concept of amphibious warfare, light carriers are the new attack transports, and big helicopters are the 


landing craft. HRP-1 'copters here bring guns and men to the front in a typical demonstration of vertical envelopment. 




















Members of a 75 mm. howitzer crew rush to assemble their gun seconds after it settles to the earth, 


and then (below) man their weapon as the HRP-1 helicopter moves away carrying.a “casualty.” 
ij 
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Hatching a Plot | 


Marine crew at El Toro, Calif., plotting 


close air support for “attacking” —- 


| 














Marines disembark in 20 seconds to gain a firm foothold on a beach head 
during maneuvers to demonstrate the effectiveness of helicopter assault 


ariieal cavaloome 


Helicopters are being integrated copters and with an increase in squadron 1 


tions of the ship to land vertical envelopment con 
with landing forces in new be tested and evaluated until sufficient helicoy 


obtained to make the main effort of an amph biou 


idea of assault from the air. Then will culminate the efforts of those Ma 


officers who in 1946 undertook the d velopn ent 





cept for ship to land transfer of the Landing F 
IGGEST ambition of the Marines is to have availabl vould survive an atomic blast and negate enen 
sufficient helicopters so Landing Forces will have the defenses 
capability of conducting the main effort of an am- Through the continuous efforts of Marine 
phibious assault with helicopters in vertical envelopment Squadron HMX-1/at Quantico, Virginia, Ma 
The ship to land movement will principally be one of been able to prove to themselves that employmer 
helicopter air transport. The limitations on the aircraft copters en masse is feasible. F 
are of necessity exacting; the most critical of these beins operating large numbers of t 
their physical size peated flights from a car: 


Marines will always be called upon to protect Ame! developed. Instrument fl 


interests overseas, intervene in situations short of load conditions and mass 
ur, or to spearhead an actual invasion in the prosecu- copters in rough ter 
m of a war. To cope with this, Marine units must bé times 
bile, flexible, and versatile Therefore, helicopt: Externally 
juadrons must be initially carrier-based and integrated equipment 
ith the Landing force, and its combined arms and sup- hovering positio 
f rting tactical aircraft. Stowage requirements, size limi- future ndeed 
tions and payload capacities will govern the number of ! ! 
plotting em committed for any specific operation 


With the development of the larger capacity assault heli- 
trogps ' 



































A 















As visualized now, an assault would begin upon order 
by the Attack Force Commander with the launching of 
assault troops in helicopters and amphibious vehicles from 
carriers and other ships in dispersed formation well at sea 
from the objective area. Enroute, the commander of the 
helicopter-borne assault force must be prepared to make 
decisions altering the landing plan, either as to the time 
or place, as circumstances require. However, thorough 
prior planning for alternative landing areas would be com- 
pleted before becoming airborne in order to have proper- 
ly integrated air support and naval gunfire should it be 
necessary to execute an alternative plan 

Specialized organization within the helicopter operating 
units will develop sound techniques for controlling the 
mass take off and landing on helicopter transports and in 
the objective area. Guidance of the helicopters by a cen- 
tral control organization will result in their maximum 
effective utilization. 

Having successfully negotiated its way to the landing 
area, the helicopter-borne component would land behind 
the bulk of the beach defenses, where it would proceed 
toward accomplishment of three objectives: 1) the isola- 
tion of the beachhead by the seizure of positions on the 
beachhead line and by blocking or delaying the movement 
of enemy reserves; 2) the reduction or isolation and neu- 
tralization of enemy positions dominating the beach and 
its seaward approaches; and 3) the location of immediate- 
ly accessible approaches to and across the beach. 

Helicopter tactical formations would be determined pri- 
marily by the requirements of the tactical plan and sec- 
ondarily by the limiting physical factors of helicopter 
handling and the technical characteristics of the guidance 
system used. The mobility and flexibility of the helicop- 
ter would be fully exploited during this phase in the 
rapid movement and reconcentration of forces, particular- 
ly to meet the threats of counter-attack. 

The principal threats during the early phase in which 
the helicopter-borne troops are carrying the burden of 
the assault are those presented by enemy air, airborne 
counter-attack and mechanized counter-attack. The dis- 
persion which characterizes the operation is in itself a 
considerable measure of protection against air attack. To 


further reduce the air threat and to counter the threat 


of air-borne attack, a strong cover of high performance 
aircraft is essential 

Prov ! for meeting the threat of mechanized attack 
would be made by primary dependence on the utilization 
Clustered shaped charge bombs, rockets, 


ol ma yeapon 


infire and incendiaries would destroy or break enemy 


concentratior by air attack Ultimate dependence on 


helicopter-borne troops equipped with lightweight anti- 
tank weapons and anti-tank mines would fend off at- 
tempted penetratior 

The irface troop components, under cover of the suc- 
cesses achieved by the helic opte r-borne troops, would ap- 
proach and assault the beach in a conventional manner. 
They would effect a juncture with the helicopter-borne 
troops, and continue the reduction of enemy strong points 
within the beachhead perimeter. 

Early logistic support would follow the pattern of the 
assault; helicopters delivering supplies to inland positions, 
and amphibious vehicles transporting material across the 
beach line. In the early phases of the assault, the mass 
of shipping would remain in a designated area, serving 
as a base of supplies from which cargo would be shuttled 
to the landing area by helicopter 

The remainder of the operation would follow the con- 
ventional pattern, except for the following difference: the 
Landing Force Commander would possess complete mo- 
bility for the bulk of his forces by using the helicopter; he 
could seize critical areas or key terrain features, particu- 
larly those that were lightly held or undefended; the ene- 
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Second wave of helicopters brings guns and ammunition 
to troops delivered earlier by larger assault ‘copters. 


my would be continuously confronted with the th 
dimensional attack. 

The military value of the helicopter-borne assault 
amphibious operations is clearly evident from the follow- 
ing tabulation which contains the characteristics of su 
forces. Note that many of these are ;eculiar to this typ 
of force. 

1. Through the use of the carrier based transport heli- 
copter, in conjunction with the extensive range and pow 
of the Navy, it will be possible to initiate helicopter-borne 
assaults ai the same range as the Fleet. This distance is 
far beyond the combat radius of conventional type trooy 
carrier aircraft. 

2. Landing of the troops and equipment in combat a 
organized tactical units is achieved. This permits imme- 
diate control by the troop leader over his men during the 
most critical period of the assault. 

3. The World War II situation in which the attacke: s 
power at the water’s edge was a minimum and the de- 
fender’s at its maximum can (Continued on page 14°) 
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CRUISERS AND BATTLESHIPS 


HELICOPTER AIRCRAFT CARRIERS 


SUPPLY SHIPS AND AIR 


SUPPORT CARRIERS 


FARTHER OUT AT SEA 


This illustration of vertical envelopment covers but one of the 
many possible tactical situations. First, carrier air strikes 
and naval gunfire work over the landing area. Then, as 
naval gunfire is shifted inland, air strikes hit landing areas 
with Napalm and anti-personnel bombs. As air strikes are 
completed, troop-carrying helicopters land at positions | and 
2. Supply helicopters follow with heavy guns and ammunition 


In actual combat, these troop-carrying helicopters 


Troops landing in area 2 behind protection of hill C cap- 
ture roads between enemy supply dump and gun emplace- 
ments on hills A, B and C, then attack enemy from the rear 
Simultaneously flank attacks are being made from the No. | 
positions. After gun emplacements on A, B, and C are neutral! 
ized, surface landing craft use main landing beach. Carrier 
borne aircraft keep control of the air throughout operation 


on deck of carrier, will land troops behind enemy lines 
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Skystreak, developed by BuAer with Douglas, set old world's record of 640.7 m.p.h. during test run at Rogers Dry Lake. 


Navy doesn’t sound off about speeds 
of new planes but when BuAer says, 
"Sound's aft,”’ it means sonic barrier 


problems are behind them. 


By Rear Admiral 
T. S. COMBS, USN 


Chief, Bureau of Aeronautics 


O DISCUSSION of the future of naval aviation or 

commercial aviation is complete without a glimpse 

into the possibilities of supersonic flight. A decade 
or so ago, such a view would have been obstructed by 
what was then thought of as the “sonic barrier,” an imag- 
inary wall of invisible but impenetrable compressed air 
which would well up and repel any aircraft attempting to 
intrude at a velocity greater than the speed of sound. 

It was popularly feared that strange and terrible things 
might happen to a plane attempting to pierce this barrier. 
Scientists were concerned with the probability that very 
large changes in the forces acting on the aircraft might 
throw it completely out of control, with disastrous results 
at such speeds. That these fears were well founded was 
demonstrated when one of the early DeHaviland research 
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planes disintegrated at high speed, killing Geoffrey De- 


Haviland, Jr. 


A vigorous program of research using wind tunnels 
pilotless aircraft, and manned research aircraft has don 
much to dispel the mystery of the sonic region, and hi: 
provided information with which we can now confident! 


design aircraft to operate beyond the speed of sound. 
Now that it is well known that we can fly at superson 


speeds, and have done so on many occasions, the on! 
remaining barrier to open discussion of supersonic flight 


is that imposed by the necessarily strict security regu): 
tions. 


field can be disclosed. 
ever, certain points can be set forth which should be 
interest to the public. 

It would of course be erroneous to assume that eve: 


day operational supersonic flight is practicable as of now 


Before tactical employment of supersonic combat aircra 
or commercial utilization of supersonic cargo or transp« 


aircraft, can be achieved successfully, a great deal of e» 


perimental data must be accumulated on general aerod 
namics, performance, stability and control, powerpl: 
operation, structures, materials, aerodynamic heati: 
physiological problems, etc. It is toward the accumu! 
tion and digestion of such data, rather than the large-sc: 
production of supersonic vehicles, that most of the Nav 
effort is being directed. It is toward this goal also tl 
the related and coordinated effort of the Air Force, t 
National Advisory Committee for Aeronautics, the a 
craft industry and other interested agencies is being cha 


neled. 


Supersonic test facilities, most of which require hu 
initial capital investment and staggering operating cos's 


represent an expense which private industry can ill aff 


to bear. In these days of unsettled international con 


Actually, this barrier is a most formidable on 
and only a small portion of the Navy’s activity in this 
Within the security bounds, how- 
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In effort to get further ahead of speed of sound 0558-2 or 


tions, however, the armed forces cannot afford not to 
support these activities. Hence, the future of commercial 
is well as military supersonic aviation is largely depend- 


ent on the supersonic testing currently being conducted 


ward the development of combat aircraft. 

In this connection, the Navy operates supersonic wind 
innels at the Ordnance Aerophysics Laboratory, Dain- 
erfield, Texas; the David Taylor Model Basin, Carderock 
Md.; and the Aerodynamic Test Department, Point Mugu 
‘alif. Most of these facilities run regularly on a double 

triple shift basis, and are still barely adequate to meet 

rrent demands. In addition to the wind tunnels, othe: 
tal facilities such as jet engine and rocket propulsior 
boratories, guided missile firing stations, and various 
elated activities are kept constantly busy 

The development of supersonic airplanes of military 
nd economic usefulness hinges largely, of course, on the 
iccessful development of suitable power plants. The 
sonic barrier” can be breached, but the propulsive forces 
equired increase considerably; and, consequently, sub- 
tantially larger power plants must be kept at reasonable 
ilues. It has been the successful development of jet 
opulsion power plants, in the form of turbo-jets, ram- 
ts, and rockets, which has made supersonic aircraft 
asible. 

For the low supersonic velocities presently being con- 
lered for piloted aircraft, major emphasis is on the de- 
elopment of the turbojet engine. The major problem 
to provide suitable air inlets which will efficiently slow 
town the high velocity air to the reasonable values at 
hich it may enter the engine. However, as the flight 
peed is increased, the power developed by the engine is 
ncreased, and the engine must be made structurally ade- 
iate 

At present, there are several turbojet engines available 
vhich are suitable for flight (Continued on page 141) 


SUPE IONE ATMEL 


Skyrocket, shown in phantom, was built as BuAer's research project 
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Navy plans fostered these tailless supersonic aircraft, F7U Chance 


Vought Cutlass twin-tailed jet (top) and Douglas’ radical XF4D 
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HE NAVY has studied tactics, techniques and weapons 

of World War II in the light of probable future combat 

areas and has set out to reshape its forces to meet de- 
mands of those areas, just as it shaped them to meet the 
problems of island warfare between 1941 and 1945 

An outstanding example of the kind of change w hich 
is taking place is the emphasis now being given to anti- 
submarine warfare. The Navy has developed sensitive 
airborne detection devices to counter the menace of 
Russian submarines and that equipment is responsible 
for the ippy-like appearance of several modern Navy 
aircraft 

The postwar concept of patrol and attack planes and 
fighters has been partially demonstrated in Korea, where 


ich aircralt have proy ided close support for UN ground 


troops, destroyed communications, transportation § sys- 
ten and enemy troops 

In case of major war, they must be prepared to perform 
these tas] to deny the sea to enemy shipping and to 

‘ other services 

While trategic and tactical considerations have dic- 
tated many change in aircraft design, Navy sponsored 
technical improvements are exerting a_ revolutionary 
effect on aircraft. Turbo-jet, turbo-prop and rocket en- 

nes are gradually replacing the piston engines in 


practically all types of Naval aircraft. Improved arma- 
ment, including gun and bomb sights as well as guns, 
bombs, rockets and air launched guided missiles, is giving 
the aircraft an unprecedented punch 

Electronic gear has paced engines and guns, and now 
airborne radar is as powerful as that carried aboard sur- 
face vessels during World War II. It can be used to 


detect enemy forces or to assist our own forces in escap- 


ing detection. The technical revolution encompasses prac- 
tically everything that goes into flying—instruments, flying 
suits, oxygen systems, fuels and structural materials 
Perhaps the most spectacular phase of development 
comes under the heading of high speed reasearch. Even 
during World War II, operational airplanes occasionally 
reached speeds at which the controls refused to function 
as they were intended. Turbo-jet engines promised that 
flight at these speeds would become commonplace, so the 
Navy, the Air Force and the National Advisory Commit- 
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it into a compact fighting package, the F3D is a fighter, attack, reconnaissance and long-range escort aircraft 


HA eS walle ol 


tee for Aeronautics concerted forces in a joint high sp« 
research program 

Initial work included tests of radio controlled free-fi 
plane models, tests of “parasite” wing sections mount 
in an area of high speed airflow on a “host” airplane a 
tests of sweptback wings on a conventional airplane. T 
NACA and the Air Force carried out other phases 
high speed research and both Air Force and Navy c 
structed special aircraft for the NACA to use in a ec 
plete exploration of high speed flight phenomena 





NP 


With the Navy’s Douglas built Skystreak, Cdr. Turne: 


Caldwell established a world speed record of 640.7 m. p 
on Aug. 20, 1947, and Maj. Marion Carl, USMC, raised 
to 650.6 m p h. five days later The Air Force’s X 
was the first aircraft to exceed the speed of sound 
recently the Navy’s Skyrocket achieved a substantia 
higher Mach number than any other airplane has e\ 
reached 

Not the least signi 





‘ant phase of high speed resea 


has been the high degree of harmony which has prs 


vailed in this phase of Navy-Air Force relations. TI! 
Navy conducted its initial tests of swept-back wings it 
P-63 which it obtained from the Air Force. The A 
Force then used the Navy modified 

needed in the design of the X-1 Even more indicat 
of a high level of cooperation is the fact that a Navy d 
signed rocket motor powered the Air Force’s X-1 du 
its high speed flights 


Cooperation has been the heart of the high speed r 
search program. The airplanes were built to determi! 


aerodynamic data at specific speeds and altitudes and 1 
simply to see which service could fly the fastest. TI 
each of the records is an indication of how well the d 
signers have achieved their aims and a symbol of a ¢ 
operative effort to extend the boundaries of aeronautic 
science. 

The tangible results of high speed research are or 
now beginning to become apparent in combat aircra 
Such airplanes as the Navy’s Panther, and Banshee ar 


the Air Force’s Sabre and Thunderjet were under co. 


struction or already flying when the Skystreak set 
speed records. Even in these aircraft many refinemer 
in design can be traced directly to high speed researc 
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Combat aircraft are the tangible 
results of high-speed research 
and the many practical lessons 


learned the hard way—in war. 


Present and probable future air- 
craft performances, as defined 
by speed ond range porometers 
ore shown on this chart 
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Research and engineering in engines in the whole field of pow 
erplants-are bringing new high speeds to today’s aircraft 


Newer models that are now going into production will 
how even more benefits, but it is the designs which exist 
nly on drawing boards or as visions in the minds of air- 
aft designers that will see the full advantages of hig] 
eed research 
Since the close of World War II, many new Navy fight- 
This cor 
ues a line of development which began in early 194 
en the Navy contracted with McDonnell for the XFD-1 
turbo-jet engined fighter, and with Ryan for the XFR-1 
uipped with both piston and turbo-jet engines. Th¢ 
.FR-1 served as a transition model which acquainted 
lots and designers with the peculiarities of jet propelled 
ireraft and still provided the safety of proven engines 
lhe XFD-1 served as a prototype for the modern Phan- 
ms. Other jet fighters which were undertaken befor: 
the close of World War II included the Chance-Vought 
XF6U Pirate, the McDonnell XF2H Banshee, and the 


s have been powered by turbo-jet engines 


North American XFJ-1 Fury 

The achievements of these jet aircralt indicate the 
pidity with which the Navy adapted them to its us« 
July 21, 1946, a Phantom made the first landing and ta 


off from a United States carrier, the Franklin D. Ro 

celt Some fifteen months later Fighte Sa ladrot 
ned the distinctior i he I the |! t squad nt 

( t uutine ca er operat ns witl ety ype led nt 
ne be ul me iting tre Ure B ‘ ina P ‘ 

The very ict that this op t vas p e p 

; ¥ 


ne 1 beg n adantir et te 1 s pb pe 
The P ‘ vas the first me i na et f er t 
equipped with an after-burner w! h introduced ! 
the flar ng exhaust gases and thus provided a pow 
crease of 30 per cent tor take ff and 50 per cent 
best operating conditions A_ photographi 
the Banshee demonstrated the jet fighters’ ability to n 


high altitude flights when it took a picture of Wash 
ton, D. C. vicinity from an altitude of 50,000 feet 

Of these jet aircraft, the Phantom and the Bans!/ 
were the only two which have a family resemblance 
each other 


two aircraft reveals the enormous strides that Naval av 


A rplat . 


ation has made since the close of World War I] 
development has been accelerated so that speed and 


mament improvements which should have taken a deca 


prior to World War II were compressed into the two ye: 


A comparison of the characteristi ot thes 


t 


I 


between January, 1945, when the Phantom made its firs 


flight, and January, 1947, when the Banshee first took 
the air This improvement was characterized by t 
change from four 59 caliber guns 


20 millimeter guns in the Banshee, a 5,000 foot iners 


In operating altitude and a speed increase of over 100 


m. p.h 


The Phantom, the Banshee the Fury and the P 


} 


all served their major purpose by defining the problems 


1] } 


that the Navy faced in making jet propelled fighters 


part of its striking force The Phantom has gone through 
a number of modifications and is still one of the finest 
fighters in the world. However, by and large it is the 
fighters which were begun after the cessation of hostil- 
ities that the Navy is now depending upon One of these 
the F9F Panther, served the Navy throughout the Korea! 
War (Contir ied o7 page 150) 





The Navy's interest in extremely long-range patro! planes led 
it to sponsor development of the Wright compound engine 


ne 


the Phantom to four 
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On the carrier USS FRANKLIN D. ROOSEVELT, members of 


the flight deck control work out a new plan at spotting board. 


HE NUMBER ONE offensive weapon of the U.S Navy 
is the aircraft carrier. It will probably remain so for 
years to come. No living thing on God's earth is static 

everything grows and goes forward—or it dies. An air- 
craft carrier is a thing alive. It is a weapon of war: men 
and planes are a part of her 

Men are born, develop to their prime, then grow old 
and die. Planes, too, have developed and grown since the 
first flight at Kittyhawk and are still growing. So it is 
with the aircraft carrier. Someday, like men, it too may 
die, but right now and in the forseeable future it is in 
ts youth—the development and growing stage! 

Two years ago some thought that the carrier was dead, 
but lessons learned in the Korean war, along with othe: 
late developments in modern warfare, have proved that 
rrothing could be further from the truth 

The war experiences in 1950 and 1951 shattered ideas 
that the aircraft carrier is obsolete. Land bases for the air 
defense of Europe, or elsewhere, are difficult to obtain. And 
even when obtained, require hundreds of ships and thou- 
ands of men for their support and operation. An aircraft 
carrier is a self-contained mobile airfield which can roam 
and strike at will anywhere over seven-tenths of the 
earth’s surface—the seven seas. With modern aircraft, 
there are few military targets in the world out of reach 
cf carrier-based bombers 

As warplane design progresses in range, speed and pay- 


_load, usually size and weight increases as well. As planes 
~ 
vet larger so must the aircraft carrier that handles them 


But for the past ten years, Navy plane design was limited 
by the size of its carriers. The carriers were on hand, so 
planes had to be designed to fit—a partial stalemate was 
reached 

The answer was a new carrier built to take care of the 
latest planes with more range, speed, payload and size 

Construction has started on this new weapon. The larg- 
est carriers today are the 45,000 ton MIDWAY class with 
a 968 ft. flight deck. The new one will be 1,040 ft. long dis- 
placing about 60,000 tons. Those may be meaningless sta- 
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GINGA 


Uncluttered decks of new carrier 






will take bombers three times as 






big as 17-ton carrier-based AJ-1 



























An F2H-2 crashes into the specially-designed jet barriers after 
missing the arresting gear in a landing on the USS CORAL SEA. 


















tistics to you, but look at it this way. The MIDWAY 
class can take care of the AJ-1 attack bomber, which 
self weights over 17 tons, has three engines and can ca) 
a much heavier bomb load than other carrier types. The 
new carrier will be able to carry planes up to the weigh! 
of a modern four engine bomber—about three times th: | 
size of the AJ-1 

Size alone is not the only factor required in the dev 
opment of a new carrier. Heavier planes require strong: 
flight decks and stronger catapults. The new carrier w 
have them. Also, instead of the usual two catapults, 
will have four, making launching twice as fast as previou 
ly possible 

Another outstanding feature of the new ship is an ele- 
vator island. The entire navigation bridge and flight cor- 
trol structure can be lowered below the level of the flig 
deck to allow planes with wide wing spans to make ur- 
obstructed take-offs or landings 

Four or five elevators will be available to take planes 
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Aerial view of the USS ORISKANY (CV-34) shows how the carrier looks with a new island and outside elevators 


below decks as compared with the MIDWAY ’s three 
Overhead clearance on the hanger deck will be greater to 
accommodate the higher tails and folded wings of new 
planes still on the drawing boards or already in the ex- 
perimental stage. 

The new carrier will be quite a weapon indeed! 

The Navy’s Bureau of Ships (BuShips) and the Bu- 
reau of Aeronautics (BuAer) have teamed up to get the 
new carrier into the fleet by 1955. Special aeronautical 
features, such as the catapults, are proceeding under the 
direction of Capt. Sheldon W. Brown, USN, of BuAer and 
the actual carrier design is the responsibility of Capt. Ar- 
mand M. Morgan, USN, of BuShips. 

Although the development of the new carrier is per- 
haps the most important step forward in sea-air warfare, 
the Navy does have many of the World War II ESSEX 
class carriers on hand. They too are being modernized 
within the limits of their size 

The familiar outlines of the present day flattops should 
not lead one to the conclusion that these vessels are iden- 
tical to those used in World War II. Their profiles may 
be generally the same, but many important changes have 
taken place in their equipment for handling and servicing 

reraft which are not apparent to the casual observer 
These changes too, have been necessary to adapt the car- 

ers to the younger generation of planes inhabiting them 

A careful observer will note that even the profile of 

me of the ESSEX class have changed. One glance at 

e modernized version of these ships shows a new island 

superstructure. Not so apparent are the strengthened 

ght decks, larger elevators, higher capacity catapults 
reater gasoline storage capacity and many other features 
hich enable them to operate planes of increased per- 
rmance and striking power. 

Provisions have been made for increasing the speed of 
eling and defueling aircraft which reduces the “turn 
ound time” between strikes and gets them out faste 
ectrical outlets for starting jets and additional facilities 


r servicing and testing new aircraft electronics equip- 
Alternating as well as direct 


ent have been installed 


installed 


] powel has been added te mec ne 


current electrical 
requirements 
It has been attempted to include every practicable d¢ 


vice on these ships to simplify and expedite aircraft ope 


ation. Larger and better equipped workshops, fire fight 
ing and aircraft control facilities are an indication of the 
extent. To get pilots to their planes with the minimum o 
exertion, even escalators connecting readyrooms a! 


flight decks have been installed 

Perhaps the most important change of all in the mod 
ernized ESSEXs is their new catapults which are about 
twice the capacity of the ones they replaced. Without the 
new catapults, take-offs of modern jets from the limited 
confines of a carrier’s deck would almost be impossible 
Much of the credit for its advanced improvement goes t 
Mr. J. L. Bachman, Mr. H. S. Hinchman and Comdr. W. H 
Ford, USN, of the Naval Aircraft Factory and Mr. F. B 
Gross and Mr. J. E. Scholl of BuAer 

Like the ships themselves arresting gear and barrie: 
have made many changes since the days of the Navy 


LANGLEY. As one might expect 


first aircraft carrie: 


tricycle jet planes require their own specialized equi; 
ment in this field too. The fast landing jets stimulated 
improvements in the arresting gear in the form of large 
capacity equipment, improved control valves and longs 


run-outs. All of these were needed to absorb the ence 
of jet landings with safety 


] f 


Just in case a landing plane fails to engage an arr: 


wire when coming aboard a carrier, barriers are installed 
A barrie: 
the fouled plane to bump into before it hits parked a 


craft forward on the flight deck ly the ba ‘ 


is exactly what its name implies; son 
Usual 
simply a fence made of heavy steel cables wt an be 
raised and lowered ahead of the landing area of 
deck, but new tricycle geared planes require ths 
lon lence 

The old barriers modified by a fab 
edapter, known as the “Davis Barrier” after its « 
Mr. S. V. Davis of the Naval Aircraft Factory 
works like this The (Continued on page 156) 
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How a Navy target drone looks as the catapult slams it off the deck of a KD boat during gunnery exercises at sea. Above, the 
pulse jet drone ready for launching with radio men on the bridge awaiting the signal from the firing ship to release next target. 


Here’s how Utility Squadrons 
improve Navy air and ship gunnery. 





HE BEST THING to do when attacked by an enemy) 

airplane is to shoot it down. To be able to do this tak 

more skill than shooting fish in a barrel. A Navy gun- 
ner aboard a carrier finds that the ship is moving, the dec 
is swaying, the airplane he’s shooting at is zigging or zag- 
ging and there isn’t much time in which to get ail lin 
up to pop him. Or a Marine jet pilot, going too fast 
hear his guns go off, must nevertheless aim, fire and | 
in a fraction of a second. 

This kind of shooting takes practice and practice mea 
having a target to shoot at. That’s where the Navy’s flyi: 
Utility Squadrons come in, among other places. TI 
Utrons serve up to ship or plane gunners an amazirg 
variety of targets, most of which do amazing things whi « 
getting shot at 

The simplest of the Utrons’ targets is the towed slee 
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ich looks very much like the windsock at the airport 
ken aloft in the tow plane, the sleeve is streamed be- 
d it by a wire cable. For air to air shooting the target 
towed at around 1,500 feet behind. For ground to ai) 
ng 7,000 feet of wire is unreeled before the shooting 
s ts. 
\ Navy jet fighter will average about 15 hits out of 400 
s on a towed sleeve. To a squirrel hunter or bench 
How- 


ever, it isn’t such a bad showing when you remember that 


t expert this score may seem on the low side 


was done by a man moving 500 mph, maybe straight 
wn, who not only had to fire his guns but fly an air- 


ne and do it while surrounded by other airplanes. And 
just a piece of cloth 20 feet long 


; target 
along at 200 m.p.h. and was in range for two seconds 

Many do better and som« 
do as badiy as the gunner who missed the sleeve but bare- 


was Zipping 
Of course this is the average 


ly missed the tow plane. The pilot of the tow remarked 
by radio to the pilot of the jet, “May I point out that I’m 
pulling your target, not pushing it?” 

To add realism the Utrons also tow gliders—13 foot 
long targets with a wing span of 16 feet. If these survive 
the fracas, they are brought back to the field by the tow 
plane which gets in the groove and lands the glider which 
is automatically detached when it touches down 

The Navy and Marine Corps utility boys have an idea 
that nothing looks as much like an airplane as an airplane 
Since they want target practice to be as much like the 
chips-down thing as possible, they have progressed a long 
way from the towed sleeve. Oddly enough, Reginald 
Denny, the movie star, had a lot to do with this progress 
toward realism. Back in 1937, he made radio-controlled 
drones for the Navy’s guns to shoot at. Since then more 
than 13,000 drones have been made and the price today 
is around $3,500 each. These little 11 foot wingspan jobs 
can be launched from the ground, ships, or planes. With 
pulse-jet engines they can do around 200 m.p.h. and can 
cut any capers a piloted fighter plane can. The drone can 
be controlled from the ship shooting at it, from a plane 
or from the ground. In case it is still operating when the 
firing stops, the controller can release a 32 foot parachute 
which lets the drone safely down. At sea small boats 
make every effort to catch the ‘chuting drone before it 
lands in the water, but even if they miss, the drone has 
flotation chambers to keep it from sinking 


A KD boat prepares to take aboard a downed drone, which 
KDN-I drone (below, 





right) is controlled in flight by radio impulses, and has a top speed of 400 m.p.h 


Thess drones come clos t ealiism but not ¢ © ¢ 
for Utility (There is a rumor in the Navy that 1 
will not be satished until their targets s} t back t 
gunners.) By salvaging old World War II Hell 
before they reac} ed the junk he iy Ut converte the 
into a superdupe drone Equ pped vith elect 
trols which di everything but start the e1 e, these 
get planes can take off, make dive b t 
strafing runs, and land untouched by |} 

The maneuverability of these H: 
bly well illustrated by an oc } é 
ners seemed unabls to get n the i t The 
put th. drone through slower a1 a ( I 
dives, and, finally, simple st ht eve 
Result no hits Cease fire 1 the « 

Clear the flight deck. I will land the e al 
you can beat it to death with swabs 

The drone’s take-off and landing é 
ground, but as soon as the ground ets the é 
and flaps up and the engine throttled back, he turns + 
plane over to the “chase” pilot in flight The chase | 


with a miniature stick and rudder buttor 
through its paces while he stays well out 
These F6F’s give the gunners 
cept the hot wink of wing guns as they 


ordnance 


In case a drone’s radio brain gets combat 
wise won't cooperate with the chase pilot 
Sleeve towing and drone flying are 


everything « 


dive and straf 
latigue or othe! 


it is shot down 


niyvy part ot t 


work Utron does to improve Navy marksmanship. Ut: 
planes photograph hits and misses for torpedo and b 
ing runs (and in case a torpedo mis t ases t 
wake and X marks the spot). Utron ; ts also spe 
lot of time hovering over targets towed | hip pl 
graphing surface gunnery, or air to sea shootin T 
also spot for ship to shore bombardment 

Utility doesn’t get much publicity but it gets a lot 
affection from the rest of the Navy F tility the N 
and all the brains at Grumman developed the r¢ ' 
UF-1. The requirements for this airplane we 
that it started a rumor that the Navy wanted G 
to build a contraption that l erate é 
water and, possibly, pull a traile low S N ] 
Maine to Florida. Actually the N ents fe 
little short of such performance. All the Navy wanted 
Utron’s new airplane wi long (( 17 

carries a 32-f t parachute released by a contr pera? T 
using a 9 h ture et 
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Navy has broken them forrescue work, 


anti-sub spotting and troop carrying 


| 
aimo 


MPROVEMENT OF THE WHIRLY-BIRD has been 
nost as rapid as the new uses to which ‘copters can 
be put. However, there are several problems which re- 


main to be ed before the helicopter can realiy do what 
t is, theoretically, capable of doing 

One of these problems is the lack of inherent stability 
of a ‘copter. Unlike an ordinary airplane, the helicopter 
doesn't want to behave. This attitude makes a ‘copte: 
pilot a very busy boy. Handling the collective pitch—up 
and down—stick, and the throttle, with his left hand and 
the cyclic—or where-am-I?—stick with his right, he also 
has conventional rudder pedals for his feet. Since flying 
a helicopter makes you feel like you’re trying to stay bal- 
anced on top of an invisible ball, no pilot with an eye on 
the future dopes off in these machines. There is no trim- 
ming up and sitting back with your feet on the instrument 
yanel in a ’copter—you're flying the thing all the time 

Navy sponsoring has already developed a successful 
Look Ma, no hands!” gadget which, although still experi- 
nental, has flown a ’copter for a short time while the pilot 
kept his hands in his pockets 

To the fixed-wing men this is just the toddling of a 
baby, but the whole field of rotary-wing aircraft is still in 
its infancy. However, because of the huge range of ex- 
periments in the fixed-wing field, improvement in heli- 
copters will be far more rapid than, say, the step from 
the “Spirit of St. Louis” to the Panther jet 

The helicopter’s ability to fly low and slow or—hover1 
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‘Copters don’t want to behave but the 








































in space—is a most valuable characteristic complete wit! 
half a dozen built-in headaches. When the helicopter be- 
gins to hover the pilot’s troubles start. For instance, ordi- 
nary air speed indicators go haywire below about 4 
knots. In the first place a hovering ‘copter doesn’t creat« 
enough impact pressure to knock your hat off. In the 
second, the ‘copter slips and slides around without regard 
to the movement of the immediate air mass. In order t 
give the pilot some idea about what he’s doing, the Navy 
is now developing an air speed indicator which uses a ro- 
tating pressure pick-up system. This device collects ar 

then beefs up what air pressure the ‘copter creates ar 

resolves it into an airspeed reading which varies only a 
knot or so from true. 

The attitude of the fuselage of a fixed-wing plane mor 
or less establishes the condition of flight. The reverse is 
true of the helicopter—the attitude of the fuselage fol- 
lows the condition of flight. Working always towa 
hands-off flight under instrument conditions, the Nav 
has awarded to Bell a contract to produce a rotor attituc 
indicator. Such an indicator would allow a pilot to hov: 
at zero groundspeed even under instrument conditio 
and still have some idea where he was 

Navigating a helicopter is hard. It is so hard, in fact, that 
many pilots have reverted to the old twin-beam or foll 
the railroad track system. (Using this system brings o 
another peculiarity of the ‘copter—slow freights p 
them by). However, the day is not far off when a he 
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ter can be navigated as easily as any other type of 
ic 
resent day helicopters are limited in speed by the 
oying fact that the rotor blade moving into the rela- 
wind meets more resistance than the blade moving 
of it. Beyond a certain speed the going out blade 
ls. This doesn’t produce the sickening effect of a stall 
a fixed wing craft, but it sets up a vibration that is 
d on bridgework. This stalling out can be prevented 





a certain extent by increasing the angle of attack of 
going out blade but there is a mechanical limit to how 
this can be done 

lo get around this problem the Navy is experimenting 

th a wedding of the fixed with the rotary wing. For 

\ising, the fixed wing and conventional prop would sus- 

tain the contraption—the rotary wing taking over for up 
vn and hovering maneuvers 

Production of helicopter transmissions is a bottleneck 

at present and, to break it, the Navy and McCulloch Mo- 
tors are testing belt driven transmissions in the MC-4 
tandem ‘copters. The Navy is also testing a “fluid drive” 
transmission. This is being worked out in a Kaman K-190 
nto which one of Boeing's little 502 turbines is being in- 
stalled. The main purpose of this experiment is to study 
the control rate between power and rotor—in other 
words, how much lag there is between the time power is 
applied or taken off and the rotor blades speed up or slow 


lown 
The Navy has always been disturbed by the amount of 
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pa Marine pilot goes over check-off sheet of HTL-4 type helicopter 
he before starting engine for ascent from air station at Quantico 











power it takes t t prop b t 
hub. With ship and conventiona , ' 
eems to be 1 othe vav to « ¢ but ti 
b ides off great DOSSID tre | ‘ t ‘ 
If propulsior 

» ce tne Navy nas a vast int t 
rocket I et el ne athered t tr 
ments t Is applying ome ot it to the p ble 
copters 

The Nav\ argues that I you Cal ike ur 
blades go around by pushing the tips tead 
the hub, you not only save a lot of power, but 
by-pass tne a avs bothers ( p H.e! I 
mission 

Navy thinking on jet propuls on of helicopte 
ning in two lines. One is to mount the entire e1 
and all rocket or ram-jet on the tip of eact 
course, this makes problems spring up all ove 


One of them 


run up through 
engine. Even if 


em of a blade 


around Carrving 


how can the pilot Stop the thi 


gets started”? Perhaps. thinks the Navy, cont 
the hub, out through the blade 
this can be su ‘ l a ‘ t 
I enough and st ‘ | 
ts « Tue tle b 
1e@ |} ncipl ot push the tip 
S WOrkKINgG oI! n entire aitte 
fuel If only the et-up-and 
inted on the (Co / 





Helicopters have proven to be effective troop carriers in K 
Here Navy ‘copters are land fighting Marines behind 
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Pat Byrne’s 20,000 pilot hours and more than 30- 
year service prove the Navy offers a good career. 


HIRTY-FOUR YEARS and 20,000 pilot hours ago, 

Chief Boatswain Patrick J. Byrne, USN, was an avia- 

tion mech figuring out the wires, nuts, bolts and sticks 
of the World War I “F-boat” seaplanes at Pensacola. 
Thirty-four years is a big hunk of any man’s life, and 
20,000 pilot hours is about equal to seven and a half round 
trips to the moon, but today he’s still married to the 
sweetheart of his youth—Navy seaplanes. 

Pat wasn't through the gates of Pensacola long in 1917 
before he decided that gold wings and the life of a pilot 
were for him. So he found a spot for himself in the first 
enlisted men’s flight training class and pinned on Naval 
Aviation Pilot wings number 10 in 1920. Since then he’s 
seen Naval Aviation grow from 1920's less than 1,000 to 
World War II’s 41,000 planes, and has gone up through 
the ranks from aviation mech to lieutenant commander 
and back again to his permanent warrant rank of chief 
boatswain. The latter event happened when they tried to 
retire him after 30 years of service during the economy 
wave of early 1950 

Pat’s 55 years old now, and under pressure will admit 
that his eyes aren't what they used to be. But he’s still a 
very active pilot ferrying seaplanes with VR-31 between 
Norfolk and Seattle. Pat claims his success is due to 
drinking only “white bourbon” straight from the cow 

The big “boats” stick to the coastal route during ferry- 
ing, cruising from Norfolk to Seattle via Jacksonville, 
Pensacola, Corpus Christi, San Diego and Alameda. Pat 
never bothers with maps on this route. While cruising 
along the coastline he will sit back and brief a young and 
inexperienced co-pilot on the check points coming up, 
calling off the towns, inlets, and lighthouses by their name 
and in the order they'll appear. He even tunes the range 
receiver to the proper frequencies of the various radio 
stations across the country. Occasionally though, he will 
forget the frequency of a particular range and will ask the 
co-pilot to look it up on the airways chart, explain- 
ing with a grin, “My eyes aren’t what they used to be, 
mate.” 

In Naval Aviation circles that expression, “mate,” is a 
trademark of Pat Byrne. Some say he walks down the 
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halls of the Pentagon calling admirals “mate” or else by 


their first name. Whether this is true or not, the fact re 
mains that Pat was a flight instructor at Pensacola wher 


many of today’s admirals went through flight training 


Pat Byrne was a carrier pilot in 1925 aboard the Navy’ 
first flattop, the U.S.S. Langley, but he is one of “the ex 
perts” in seaplanes and flying boats. During the last wa: 


S 


as a lieutenant commander, Pat pioneered and surveyed 
many of the world-wide overwater routes of the Nava 


Air Transport Service. He taught hundreds of you 

pilots flying boat operations too, for that command. 
When the Navy’s largest flying boat, the JRM Ma 

was being developed the Navy pilot who naturally got t! 


nod to help with the project was Pat Byrne. He worked 
with the Mars for thirteen months, and during the slack 


periods took time off to train more youngsters in “b 


boats.” 
Pat has used more than 90 different types of aircraft 


racking up his 20,000-plus hours of flight time. He does: 


fly fighters much any more, but there’s a story circulating 
around the Navy about Pat’s much-kidded-about, aging 


eye-sight and the F8F Bearcat fighter. 
Even in this modern age of jets, the prop-driven F8F 


still a hot little fighter for pilots much younger than Pat 


Byrne. When the Bearcats first started rolling off tl 
assembly lines Pat was in one of the squadrons ferryir 
them. Almost every pilot in the outfit except Pat hi 
flown them—he was sticking to his “boats.” The razzir 
he was getting about being too old to fly such a hot fight 
finally got under his skin, so Pat quietly went out on tl 
line and picked out a good looking Bearcat to strap « 
for size 

The take off and flight were presumed to be uneventf 
but when he came roaring over the field and dropped h 
gear for landing the loudspeakers in the control tow 
crackled with a high pitched voice shouting, “OK, ma‘ 
Just tell me when I’m about 50 feet off the deck and 
think I can ease her down OK!” 

Like any other one spot on the globe, Pat spends ve 
little time in his home port with his wife and daught 


in Rumson. 
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HOUSEWIFE’S CHORES are never done; neither are 
those of the Naval Air Technical Training Command 
Every Navy plane in the air from Corn Center, lowa 
3ab el Mandeb in the Gulf of Aden requires 15 to 20 
<illed technicians to keep it flying. That's a large order 
meet it Tech Training turns out more trained aviation 
rsonnel annually than there are students graduated 
ich June from Massachusetts Institute of Technology 
eorgia Tech and Yale combined! 
Chief of Naval Air Technical Training is Rear Adm. W 
Johnson, USN. Under his command are more than 30 
iation technical schools. To bring home the kind of 
netion these schools periorm let’s take two recent grad- 
ites more or less at random. Meet Dave Aitken of 
iclid, Ohio, and Wally Sharp of Los Animas, Colo. Air- 
an Dave, with only eight months in the Navy, graduated 
a trained aircraft mechanic. Lieut. (jg) Wally, with 
ore than eight years of service, left the Tech Training 
mmand armed with the “know how” to successfully 


n an aviation electronics shop 

Let’s go back to school with Dave and Wally and see 
hat it.takes to train the technicians of Naval Aviation 
After his boot training, Airman Apprentice David A 
Aitken, USN, was sent to NATTC (Naval Air Technical 
aining Center) Jacksonville, Fla. Thus he began his 


Navy trains more Air 
technicians than there 
are students at Yale, 


MIT and Georgia Tech. 








ife of working, eating and sleeping aviation He t 
thorougn indoctrination in aviation ! tor piane t 
Satety preca it ns, tax! Signals, carrie flight ag 
tions, cockpit lami larizat n engine larting ind 
sands ol ther tacets on Naval aircralt operation He 
learned he V te ise ana inspect all the survival! and em«s - 
gency equipment ised Dy pilots al ana ground cre 
Dave even nad to whip mathemati blue print reading 
and layout, physics, handtools, interphone procedures and 
aircrait gunnery 

At Jacksonville, he was also instructed in each of ths 13 
Navy aviation rating structures, and tually performed 
many of the duties of each rate in the variou te 
shops os TI IS Rave Dave and his mates an understa 


1) 


of “what the other guy is doing” regardless of whateve: 
It also helped Dave 
make up his own mind on what he wanted to do in the 
Navy 


Dave decided he wanted more training as an airplane 


his own eventual specialty might be 


mechanic. The Navy thought that this was a good idea too, 
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nstructor exrie ns jet engine operations to a class at the AD(A) School. He is using a cut-away of the Allison J-33 turbo-jet. 


both for the Navy’s good and for Dave's too. Before hx 
came into Naval Aviation, Dave studied a year and a half 
of college mechanical engineering in Cleveland. He had 
the background to make a darn fine mech, so off he went 
to the 14-week Aviation Machinist’s Mate School at 
NATTC Memphis 

“That school is no snap either,” Dave says now. “I don't 
care how much schooling a guy’s had before, he has t 
study—and how! I really had to buckle down on the 
homework. Now that I’ve graduated I can say that | 
thoroughly enjoyed it. The Navy has given me the op- 
portunity to learn about planes, and what I’ve learned 
should be a big help when I go back to college some day 

“After I checked in at Memphis,” continued Airmar 
Aitken, “they started me on the basic information rela- 
tive to an airplane mechanic’s work like principles of en- 
gine operation, engine parts and nomenclature, powe 
transmission systems, fuel, ignition, lubrication and so o1 
They told us that this was the basic foundation necessary 
for understanding complex modern aircraft. I thought at 
the time, ‘They call this basic. Brother, how can it get 
more complicated?’ ” 


Following mastery of basic fundamentals in the scho 





the student is carried by logical steps and in ever increas- 
ing detail through the work done by an aviation mechani 

The Navy’s technician is trained in an exceptionally brie! 
period of time. He learns reciprocating, turbo-prop and 
jet engines, and all aspects of planes and their power- 





plants. For example, aircraft hardware is important 
planes, so he must understand the purpose, applicatio 


types, identification and nomenclature of threads, bolt 


machine screws, cap screws, studs, nuts, cotter pir 
washers and safety wiring used on aircraft 

Students at the Aviation Machi 1ist’s Mate School dor 
absorb all of this information by osmosis—or by clas 
room work only. They learn by doing. Dave Aitke 
took an engine apart and put it together again. Working 
yn planes and engines gave him a first-hand knowled 
f ignition systems consisting of the magneto, igniti 
1arness, induction vibrator, spark plugs, high tension a! 


Aviation machinist's mates inspect a gas turbine engine. Upon “ 
low tension ignition. Lubricat- (Continued on page 1: 


} 
completion of their train ng they ere experts on a engines 
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The tremendous firepower of Naval aircraft is shown here, as Marine ordnance men attach rockets to F4U 
wing racks (above) at Cherry Point, and a deck crew aboard a carrier places light bombs in position. 
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Deadly 5-inch HVAR rockets are being attached to wing rack of the Navy's long-range P2V Neptune. 





Below, engine check of F8F Bearcat before takeoff on an Air Reserve training mission at Glenview, Ill. 





























Air Power on Parade 


Naval air power, second to none in quality and quantity, is an 


integral part of America's strength against its potential enemies. 
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Fighter pilot, briefed for strike against 
Chinese Communists’ ground installations, 
awaits takeoff signal aboard Valley Forge. 
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Radar Cracker 


Chirsty Panther 


Deck crew refilling wing tip fuel tank of 
one of the Navy's first-line jet fighters. 
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Atom Carriers 
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JOOO Pounder 


Crew chief and pilot check a bomb's fuse before 
a fighter plane mission beyond the enemy's lines. 


Che Final Check 


Refueling and rearming an F4U, as the U.S.S. 
Princeton cruises offshore in Korean waters. 
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Midget and Giant 
It takes all kinds of planes to make an air Navy. 


Shown are an OY hedge-hopping liaison plane and 
an ocean-hopping JRM-2 supply-patrol aircraft. 
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Wings of Gold 


Proudest moment in a Naval aviator’s life— 
when his girl pins on his new Wings of Gold. 





Naval Air Training Command 
produces precision flyers, 
expert navigators, winning 
fighters and Naval officers. 





The NavCad's first landing on an aircraft carrier marks his transition from cadet to full-fledged Naval aviator 


BUA POTS 


LMOST EVERY American boy can learn to fly 
plane, but not for the Navy or Marine Corp 
physical and mental requirements prevent many 

even applying. Of those selected for flight traini 
Naval aviation cadets approximately 30 per cent 
to make the grade 

Why are the United States Navy and Marine Co 
insistent upon pinning its gold wings upon or 
The answer is simple. A Naval aviator must be 
of precision flying. He must fly over endless mile 
marked ocean where one small miscalcul: 
many lives. In addition, a Naval avi 
than a fly-boy As a <¢ ssioned oO 
must assume the responsibilities 
administrator and a leader of m 

Prior to World War II 
cadets was done at Pensacola 
fiy land and sea planes. I: 


yjlot wa 


was small and a } 
the fleet wherever he wa 


1 Carrie -based div 


The Cadet's most memorable day comes when he gets the 
signal from his instructor to ‘go it alone for the first time. 






































Naval Air Basic Training. There the Naval aviation 
cadet begins the 18 months of intensive instruction that 
have, for their end result, the coveted golden wings of 
Naval aviation. 

NavCad is the short form for the Naval aviation cadet. 
He is also referred to, at Pensacola, as an officer candi- 
date. In order to be selected for flight training the appli- 
cant must be at least 18 and not more than 26 years of age 
He must be single and agree to remain so until he has 
completed his flight training. Physically he must, in the 
eyes of the Navy flight surgeon, be just about perfect. 
To qualify mentally, he must have completed at least two 
years of college. Applicants are screened and selected 
at the twenty-eight Naval Reserve air stations in major 
sections of the United States. Once selected they are put 
on the waiting list and within 120 days sent to Pensacola. 

Enlisted sailors and marines on active duty with the 
fleet may apply for NavCad training by meeting the same 
requirements as those set up for civilians with one ex- 
ception. If they do not have the minimum of two years 
of college, this can be overcome by outside study and by 
passing an examination indicating their intelligence level 
is the equivalent of a two-year college man. A small per- 





Tumbling goes a long way toward developing the coordination 
and agility so vital to a pilot's mental and physical teenness. 
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centage of each cadet class is made up of fleet perso: 

When a new cadet reports in at Pensacola he is 
mediately ordered to the Naval School of Pre-Flight 
will spend 15 weeks here. He must meet the Air Tra »- . 
ing Command’s hardest tests of intestinal fortitude, ph 
cal ability, officer-like qualities and mental capacit 
order to qualify for further training. 

The NavCad must pass the pre-flight phase before h 
permitted to touch the controls of an airplane. F! 
training cost a great deal of money and the Navy, striv 








constantly for economy, evaluates each officer candid: 
He must prove first that he is a good risk. If the ca 
obviously hasn’t got the stuff, then it is best that he 
dropped before more government money is spent on h 
That is why the attrition rate in pre-flight is greater tl 
in any other phase of training. 

The Pre-Flight school, which is divided into three d 
partments—academic, athletic and military—entails 5 
hours of instruction. Academically, the course cove 
such subjects as aerology, engineering, naval orientati: 
navigation and principles of flight and reading improve- 
ment, with particular emphasis placed upon navigation 

It is not the design of the athletic department to mak: 
Mister Americas out of NavCads. Rather it strives to g 
them all a basic knowledge of most team sports along 
with tumbling, wrestling and boxing. Swimming is im- 
portant to men who fly over water and each cadet mu: 
pass rigid swimming tests. These include successful! 
riding the “Dilbet Dunker,” a synthetic trainer designe 
to approximate the most feared of all forced landings or 
the sea—a plane crashing into the water nose down a1 
then flipping over on its back. 

The military side of pre-flight is conducted by Marin 
Corps personnel. They give the NavCad a lasting indoc- 





Every Navy aviator must know the principles of navigation. 
The pre-flight school stresses the subject over all the others. 
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ation in military drill, courtesy and bearing. There 
. » greater example in the world for military men td 
ue ermulate than the United States Marines and what the 








ceatneet N.uvCad learns from that outfit is priceless 
hy i- ach cadet is assigned to a barracks room, which he 
y shares with three classmates. Each has a bed, locke: 
k and other fixtures conducive to comfort and study 
h lustered for the first time, the new class, approximate- 
Higat 1) strong, is a nondescript looking group of civilians | 
wing Most of them have had no previous military training | 
di Marines waste no time squaring them away. Rules 
mae regulations must be understood and adhered to. For 
re is actions, demerits are assigned, 2!2 of which must be 
h lified by marching with a gun for one hour on the drill 
th a or “Grinder,” as it is best known to Cadets 
[wo days are required for the new class to be outfitted 
oe 1 it is a proud group of young men who, on the morn- 
of the third day, muster in front of their barracks 
vere iressed in khaki with gold anchors signifying the Naval 
- ation cadet on their collars. The uniform does some 
chai ng to them 
7 All work and no play makes Jack a dull boy,” so the 
ma saying goes, so, in keeping with the desire for keen minds 
_ ind high morale among the NavCads, there are many 
Stn ecreational facilities available which they may utilize 
- thout even leaving the confines of the Naval Air Sta- 
—~ tion. A brief roundup of these sports includes golf, swim- 
_ ng in the Gulf, sailing, fishing and the ACRAC club 
anon ACRAC stands for Aviation Cadet Recreation Center o 
= ib 
ane The greatest day for a NavCad during his 15 weeks 
pre-flight is the one when he receives his graduation 
‘aan certificate and is ordered to report to Whiting Field, Fla 
oc- Students at Corry Field's BTU-2 undergo instrument and night 


flight training. During his (Continued on page 168) 
fly ng preliminaries in the Link trainers before actual flight 





NavCad, using the aviation safety parachute device, learns Fellow-students congratulate cadet on his first solo flight by 
about proper jumping technique at Whiting Field in Florida chasing him and tearing his tie before he buys them beers 
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The Air Force and the Navy, 
playing on the saie side, 


have made MATS a winning team. 


NA Uris 
Suile 








In the early morning cold at Travis field 
y g 





N NOVEMBER, 1948, Navy R5D 6265 was in the 
pattern at Rhein Main AFB in Germany. On d 
wind, the pilot called in and requested a set of “why 

stand-by on the ramp. Now a wheel is a wheel, but t 
was some confusion on definition in the control t 
The Air Force came through in rapid fashion, howe 
and when 6265 hit the blocks a set of R5D Skyn 
wheels awaited 

Actually, all the 

an Army colonel 
Main Tempe lhof 
‘wheels,” 
slush to Operations 

That happened during 


Was t ansportatior 
into R 
looked ove: 
throug} 


Navy wanted 
had bummed a 


The « olonel 


rolled up his trousers and 


who ride 


from 
aded 


the early days f the Na 


the Berlin airlift. Later on a Navy lieutenant could 
his own in a conversation dealing with such purely 
Force terms as “fie ld grade.” the IG.” “AG” and 


began t 


hand the Ai F ree 


MOS On the othe: 

ised tuo such nautical terms as “scuttlebutt.” “he 
deck” and they even learned the me ining of “whe 
Another thing the Air Force soon becar used t 


seeing one or the other of the two Navy squadrons “s! 
g the way” on the 
Naval Air Transport squadrons’ Six 
new members of the Military Ain 
organization when they joined the Berlin airlift 
November, 1948 
ment of Defense directive establishing M.z 
missioning the Naval Air Trai sport Service al 
Transport Command, when the 
Berlin kade. In the lai 


undertaken—the supply of a major metropol 


air-lift 


ind Eight 


embryonic 


ATS and dex 
id the 
Russians ¢ 
ir transport 


blo« gest al 


evel 
all military alr transportation won 


paign in the diplomatic battle between the East and 
West. It is worth reviewing 
The contribution of the two 12-plane Navy squadr 


wounded soldier from Korean battlefield is carried on MATS plane, bound for home. 
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The ink was still damp on the Dep: 


ooked up 
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this “Vittles” operation for which they received the 
lal for‘ Humane Action, can be told with a succinct set 
tatistics, and with considerable pride. Under the caln 
lership of Capt. J. O. Vosseller, VR-8 wound up its 
many tour at the end of the blockade with title of 
t Efficient Squadron. The record of VR-6 completed 
score for the Navy. When the VR-8 marks wer 
tered, it was usually due to the efforts of Capt. H. P 
iger (“Orderly, ease back and wake up the passenger: 
e on the deck”), and his boys 
jieutenant Buergy’s “Ten Tons to Tempelhof” becam« 
Navy battle-cry and, from November 1, 1948, to Aug- 
1, 1949, they flew 55,666 hours. The Navy hauled 
7,439 tons of supplies to the beleaguered peoples of Ber- 
with an average utilization—Airlift tecord—for ths 
iod of 9.82 hours per plane per day. In April, 1949, th 
» Navy squadrons averaged a utilization of 12.45 hours 





MATS ammunition cargo is unloaded by Korean native soldiers 
and is rushed to the front to hold the line against North Koreans 


per plane per day for the month—a record. During thi 
same month VR-8 established the monthly utilizatior 
nark for any squadron on the lift, 13.5 hours. June was 
nother 12-plus hour utilization month for the Navy 

Squadron Eight held the top overall efficiency record 
or the entire lift. VR-6 ran a close second. The Navy 
squadrons held all availability records, with VR-6 keep- 
ng an average of 81 per cent availability during the entir« 
ift. The sister unit, VR-8 maintained an average avail- 
ibility of 75 per cent. The Navy squadrons also held th« 
ecord for heaviest average load for C-54/R5D types car- 
ed between Rhein Main and Berlin during Vittles wit! 
1 mean mark of 10.3 tons per load. Squadron Six brok« 
il daily records for utilization and tons delivered with 
i utilization for one 24-hour period of 18.6 hours per plan¢ 
er day. These records were a carry-over from the tra- 
lition of efficiency established by Adm. John W. Reeves 
Jr, USN (Ret.), in the old Naval Air Transportation 
Service (NATS) 








After unloading at Itazuke AB, Japan, supplies are processed by 
NOACT, transhipped through MATS to fleet carriers off Koreas 


General William H. Tunner, Task Force Commande: 
was unstinting in his praise for the performance of the 
Navy units 

But statistics are fairly dry meat. They fail to present 
i picture of the personal effort required to establish suc! 
marks. Conditions under which the squadrons operated 
were far from ideal. The Vittles aircraft were flying 
three-minute interval, 500 feet separation, under all kinds 
of flying weather. Availability was more than occasion 
ally shored up by temporarily cannablizing an aircraft in 
maintenance of a part to keep another aircraft flying, then 
transferring the same part from an incoming-to-main- 
tenance aircraft to the one outgoing. This was possible 
because Navy Air Transport squadrons carry their own 
maintenance crews 

There was sufficient rain at Rhein Main to keep the corn 
in Kentucky watered for the next decade during the 
Vittles winter. The Engineering officer of VR-6 explained 
to his CO why a plane was a little slow in going back to 
work, “Well, Captain, the mech dropped the new carbu 
retor in the mud and had to spend six hours dredging be- 
fore he could install it on the aircraft.” 

Minimums at Tempelhof were low. When the aircraft 
broke out on “final” only slightly below the top w of 
windows on the apartment houses bordering the field 
ing continued. However, when the boys broke out to se« 
the janitors working in the basement of the apartments, it 
was considered a “bit too low.” 

The Berlin airlift will remain one of the outstanding 
feats in air transport history, and the Navy contributed 
greatly to the success and glory of this venture. It was a 
grueling, dangerous job, but it broke the blockade 

With the Berlin task terminated in July 1949, VR-6 and 
VR-8 returned to the U. S. to become a normal con ponent 
of the now-veteran MATS command 

The Navy units in MATS provide transport capability 
to the Department of Defense (Continued on page 141) 
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pilot reservists, called back for Korean duty, go to flight quarters after boarding the USS Boxer in Far Eastern waters. 





Smith, a country boy from Route #3, Liberty, Mo.., 

almost like Clay County back home. It was almost 
Clay County, but not quite—this was Korea, summe 
1951, and Ray was sitting in the cockpit of a speed 
Corsair fighter-bomber as a recalled Naval Air Rese 
pilot. Minutes before he and his buddies from all-Res« 
Carrier Air Group 101, flying from the big aircraft car 
BOXER, had wiped out a herd of communist “vol 
teers” who had been pinning down United Nations ( 
near an unpronounceable hamlet close to the 3§ 
Parallel 

Now that the pilots’ deadly work had been successfu 
completed, the GIs came popping out of their trench 
“like gophers out of their holes.” According to Ra 
“They were waving wildly at our Corsairs. It was tl 
most thrilling sight I’d seen over Korea!” 

Further down the front two Marine Panther jets, | 
by First Lieut. John Riley of East Taunton, Mass., we 
plastering a communist half-track, killing its ten occu 
pants. Like Ray Smith, John Riley and his wingma 
were recently civilians. The Navy man came back int 
service with his organized Reserve squadron from Olath« 
Kansas, while the Marines came in with a Squantun 
Mass., outfit. 

Smith’s and Riley’s experiences were anything but 
unique. To the hard-flying twentieth century minute 
men of former Reserve units in Korea this performane: 
was routine. Their Corsairs, Skyraiders, Panther jets 


T=: ROLLING countryside below Lieut. (jg) 
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Our 20th Century Minutemen—the Weekend Warriors— 
were ready after six trained for the price of one. 


lariner and Neptune bombers ranged through the bloody 
.orean skies raining death and destruction by night and 
iy on the invaders. 

Let’s go back the few short months when Ray and John 
ere still at home in Liberty and East Taunton 

Who are these modern minutemen? 

Before Joe Stalin decided to test his luck on the hap- 
ess Asian peninsula they were farmers, lawyers, mer- 
hants, traveling salesmen, and just about any of the 
ther thousands of Americans making their livings in 
Kansas City, Chicago. Memphis or Dallas. Collectively 
they had pulled the curtain on the rising sun in the 
Pacific during the last war. After it was supposedly ove: 
they wanted to go home 

Once a man has experienced the pull of a powerful 
ngine in front of him, and has lived and flown with the 
best of men over the seas from Singapore to Casablanca, 
something gets into his system. He doesn’t just quit 
He goes home, but he becomes a part of his nearest Naval 

Marine Air Reserve squadron and keeps right on fly- 
ng Navy combat aircraft one weekend a month. Even 
though he makes his living like any other civilian, he’s 
still part of the Navy-Marine team. He renews associa- 
tions with his old shipmates on training weekends and 
participates with them in the tough combat syllabus of 
Naval-Marine Air Reserve. Although few will say it, 
perhaps the greatest motivating power for his participa- 
tion in the Reserve is good old fashioned American 
patriotism. 

The Air Reserve Program of the Navy and Marine 
Corps encompasses twenty-one Naval Air Stations and 
seven Naval Air Reserve Training Units. These are lo- 
cated near population centers throughout the country so 
as many as possible can participate while pursuing thei: 
normal civilian occupations. Its heart is at the Glenview 
Naval Air Station, just north of Chicago, Illinois, where 
Rear Adm. Lucian A. Moebus, USN, and Col. Verne J 
McCaul, USMC, respectively chiefs of the Navy’s and 
Marine’s Air Reserve make their headquarters. 

The Moebus-McCaul team is a new one having taken 
over last summer, but already they are known from coast 
to coast. They spend much of their time “on the road” 
flying around their far flung bases making sure that thei 
men are up to snuff. They closely check training pro- 
cedures to insure that latest fleet combat tactics and 
combat lessons are carried through to the more than 
55,000 reserve Navy-Marine pilots, air and ground crew- 
men. 

Typical of the enthusiasm of the top rankers for the 
men of the Reserve is a statement made by Rear Adm 
Doyle shortly after the first all-reserve air group went 
into action in Korea. “Carrier Air Group 101 has gone 
into action against the communist enemy for the first 
time,” said Doyle, “and they’re doing a terrific job. 
Naturally, we expect that from any Navy air group. This 
one is no exception. As a matter of fact, I would be will- 
ing to say that it is as good or better than some of those 
who have been out there right along.” 

He continued, “I cite Air Group 101 only as typical of 
what we expect, and are get- (Continued on page 145) 








Members of Naval Air Reserve fly three FJ-1 Furies in forma 
tion near Oakland, as part of one week-end a month training 





Trained ground crew reserve technicians get a Corsair ready 
for flight duty, while stationed aboard USS Boxer, of Koreas 
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New equipment and techniques have 


strengthened the role of airships. 


A 


HE NAVY'S AIRSHIPS have joined the fleet as 
of the hunter-killer team. Limited during World \ 
II to coastal anti-submarine patrols and convoy es 


the airship now goes to sea with small carriers, planes ; 
destroyers, playing an important role in this anti-sub 
rine warfare team. This significant change in ai 
employment has been made possible by perfecting 
flight equipment and operating techniques. These char 
have made the airship a more versatile and effect 
weapon for hunting and killing enemy submersibles 
In total war, the United States would be extrem: 
vulnerable to submarine attack. Not only could su 
blast our merchant shipping, but they might be abl 
launch guided missiles at coastal cities. Such a camp: 
would be most effective during the initial stages of t 
war and could deliver crippling blows to delay our abil 
to fight back. It might prevent our rendering assistar 
to, or receiving aid from, our allies. The submarine me 
ace is brought to mind by the early days of World Wa 
when England was nearly isolated by German U-boi 





and during which we lost many ships and enormous qui 


Tae eo DPAPar 





Landing Signal Officer directs pilot of ZP-1 airship during in- 
flight refueling test over a jeep carrier tities of war materials along our own coast 
We know that many late-model German subs we 


moved to Russia after the war and that Russian inter¢ 
in submarine warfare has continued. The exact comp 

tion of the Russian submarine fleet is not known but it 
believed to represent a large part of the total. In vie 
of this, the Navy must devote much effort towards ir 
proving defenses against enemy submarines so that a1 


potential aggressor can not deliver an initial crippli: 


- blow before the fight begins. 
As long as a submarine threat exists, airships will 
needed on the anti-submarine warfare team. Submari: 
operation methods rely principally on the sub’s ability 1 ( 
conceal itself below the surface to deliver surprise attac! tul 
New developments permit subs (Continued on page 177 vr 





Welcome aboard the carrier. Tie-down crew securing the blimp on the deck of the U.S.S. Mindoro during maneuvers. 








Long-range Navy patrol planes, operating 


far at sea, parry threats to our coasts 
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Commander Art Farwell, skipper of a Navy P2V Nep- “Right two,” echoed the co-pilot, watching the rada 
I tune patrol squadron just back from Korea, was asked to timeter drop below 300 feet 
7 vrite his version of patrol aircraft in action. Farwell is “Field elevation 19 feet—I’ll take her to 150 feet and 
eminently qualified to tell the story. His outfit saw con- quarter mile,” mentally calculated the pilot 
derable action in Korea and he wears some medals won One half mile.” The needle dropped below 200 feet 
tring World War II. Among his fellow skippers, he is 175—160— “Runway ahead,” called the co-pilot 
nsidered one of the very best. He once said: “There is Raising his eyes from the instruments, the pilot mad 
valid reason for cancelling a patrol flight.” This is his last-minute alignment and eased the giant onto th« 
story. perhaps an unusual one, but one which belongs in crete ribbon. The engines broke into a deep roar, as tl 
this issue.—THE Epirors propeller blades reversed and bit into the gusty air, bral 
ing the plane to a gentle stop 
‘és@®ASY RIGHT,” droned the radarman, “Steady on A jeep appeared out of the late afternoon gloom and 
runway ahead four miles.” led the plane to a parking space The pilot dropped t 
The big blue Neptune eased out of the right turn the ground and yelled at the drive Where's the ga 
and started a let-down for the airport ahead. “Final truck?” 
check-off,” called the pilot, busy correcting for the buffet- Cripes,” responded the shivering chauffew We 
ng of the wind against the large tail surfaces. all buttoned up here—there’s a typhoor ymin’! Hop 
Wheels down ’n locked—flaps 30—2400 r.p.m.—mix- and I'll take ya to Base Operations 
wes rich—air direct,” intoned the co-pilot, taking a last At Base Ops the Duty Officer eyed the Navy pilot wu 
nute tightening tug on his shoulder harness. “Steady aised eyebrows. “Just what in the devil are you doi: 
runway ahead two.” here?” he asked. “The field is supposed to be closed 
The plane settled rapidly as the pilot eased back on the we're ready to evacuate the tower before it blow 
rottles. Torrential rains drowned out the sound of the All the aircraft are hangared, along with the GCA uw 
gines as it beat against the metal fuselage. Mountains and the gas trucks, and you come breezing in here like 
vered far above the plane on all sides. was a sunny day in May. Don’t you know there's a t 
One an’a half miles—one mile,” chanted the radarman, phoon heading for this field 
‘ome right two degrees.” “Listen,” said the pilot wearily, (Cont ed on page 160) 















































UPERS (BUREAU OF PERSONNEL) big brass won- 
dered how one interviewer was able to pick a con- 
sistent 100 per cent average of good specialists. They 
asked him what his secret was. 

His answer was simple, “It’s easy. I just take the boys 
who can say, ‘Yes’ to these two questions: Did you spe- 
cialize in this field in college? Are you a Phi Beta 
Kappa?” 

Unfortunately even in this day of modern technology, 
aircraft don’t come equipped with Phi Beta keys. How- 
ever, they do come with half million dollar price tags, and 
minus a money-back guarantee 

Inasmuch as half million dollar chunks are hard to come 
by in the Navy, even in this day of billion-dollar think- 
ing, it behooves the Navy to screen their aircraft pur- 
chases carefully indeed. There are other considerations 
besides the money. One of the prime ones being that 
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New, untried planes are put through th cir 
paces at Naval Air Test Center 
until the bugs are wrung out 


R. L. Hensell, head of the antenna section of the Electronics Test Division, checks plane model during radiation test. 


wars are not won by second-rate airplanes. They hav: 


to be in first place. 
The Naval Air Test Center at Patuxent River, Ma: 


land, is the outfit that insures that planes bought by t! 
Navy are up to snuff, i.e., the best. When an airplane ge' 


through Patuxent it has received its Board of Inspecti 


and Survey degree and is a qualified member of the fleet 


If the plane doesn’t pass, production models won't 
costing the Navy a half million rocks, because the Na 
won't be buying that brand. 

The first order for a new type is normally for three a 
craft only. Formerly, when the pressure was somew! 


less, these airplanes would receive extensive tests at P»- 


tuxent prior to production purchase. In this day of fast 
airplanes there is hardly time for leisurely decisions. 


aircraft is usually put into production after preliminary 


tests by contractor and Navy test pilots. 
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is doesn’t mean the Navy is buying a pig-in-a-poke 
jt isn’t necessary to polish off a bottle before knowing 
her its good or not. A few sly nips will do the job 
e decision whether to buy or not to buy is only one 
any functions of the Naval Air Test Center. The test 
, even after a plane has reached production and ar- 
i with the fleet, may continue many months 
Five test divisions at Patuxent will get a crack at the 
ew aircraft before it receives the final stamp of approval, 
Flicht Test, Tactical Test, Service Test, Armament Test 
Electronics Test. The first unit to be turned loose 
n the new aircraft will be Flight test. Reason for this 
division receiving top priority is obvious, the number one 
prerequisite for any airplane these days is that it will 
fly--and fly well—and that is Flight test’s job to deter- 
In the days of yore, when stability was just a term ap- 
plied to an easy-going wife, there were planes built which 
didn’t fly very well. The only way to verify this elemen- 
fact in those days, was to fly it. Those were the days 


lary 





Television cameras are used by NATC to transmit the actual! 
electronic and other tests from shop to shop in the sections 








when a test pilot really earned his money. Today, how- 
ever, with all the research and design facilities made 
available to all manufacturers, along with the hard- 
earned knowledge of 50 years of aviation, all modern 
aircraft are aerodynamically sound. However, in this 
day of competition a new plane must be capable of flying 
etter than planes preceding it 

Of course, it can be assumed that a new flying machine 
will have certain advantages over an older model. On 
the other hand, aviation like everything else in the world 
largely consists of compromises. An airplane capable of 
flying faster, will in all probability have to land and take 
faster. The one attribute is good; the other not so 
od 

Flight test will ascertain whether these not-so-good 
tors outweigh the improvement factors. For example, 
matter how good a fighter aircraft is in most respects, 
t does not have the ability to operate satisfactorily off a 
rier deck, the Navy can’t become too interested. If a 
trol seaplane is the world’s best airplane in the air, it 
ans nothing if it isn’t an adequate airplane on the 
iter. Its hydrodynamic characteristics must also be 
od 

Within the Flight test division there are several sections 
hose primary concern is to test the suitability for any 
w type aircraft for a particular job. The Carrier sec- 
n and the Carrier Suitability section, work out the 
oblems of aircraft destined to operate off a flat-top. In 
dition, the Patrol, Rotary Wing and Power Plant sec- 
ns work on the problems in- (Continued on page 170) 





Every type of recording equipment, which plays a major role 
in electronics tests. can be found in NATC Tower, Patuxent 
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N A QUIET LABORATORY two men work on an array 

of tubing leading to an overgrown bunsen burner. With 

a gentle hiss, a flow of gas is started and a match lights 
the flame. With careful regulation of the gas flow, the 
flame settles down into a silent, steady cone of faint blue 
light. The lights are extinguished and a camera is started, 
recording the shape and size of the flame on film. 

On the surface, there seems to be little connection be- 
tween this quiet, well-behaved flame and the roaring in- 
ferno that pulses in a turbojet’s combustion chamber when 
the pilot advances the throttle. Yet the flame speeds 
which the scientists will be able to calculate from the 
shape of the bunsen flame cone are but one part of the 
multitude of research data which have made possible the 
design and operating efficiency of that pilot’s turbojet com- 
bustion chamber 

In this and other laboratories many such groups are at 
work for Naval Aviation. Some work with large com- 
pressors, pouring an avalanche of air into roaring com- 
bustion chambers, studying the effects of high-speed, 
highly-turbulent flow on combustion efficiency. Others 
sit in secluded quiet, working out in long strings of com- 
plete equations a theoretical set of rules which will ex- 
plain the various phenomena. 

Few of these scientists have been closer to jet aircraft 
than to see them whipping overhead at 20,000 feet—some 
have never even ridden in a plane. But it is the founda- 
tion which they are building with painstaking care that 
makes possible the creation of thousands of horsepower 
where only hundreds existed before 

Perhaps the laboratory and the slide rule are not as 
glamorous as sitting behind the throttle of a supersonic 
jet job, but without them such a machine would be im- 
possible. More than 1500 of America’s top research sci- 
entists are working on more than 1200 projects of the 
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Office of Naval Research 
puts pure science to work 
to win tomorrow’s battles. 
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Navy’s Office of Naval Research to find out the hithert 
unknown in fields ranging from nuclear physics, meta 
lurgy and aerodynamics, to mathematics, electronics a: 
psychophysiology. 

The Office of Naval Research, or ONR as the boys i 
blue call it, was created by Congress after the last wa 
to coordinate the scientists’ efforts as they carry on re- 
search for the Navy in leading universities and labora- 
tories. 

Typical of the knotty problems met and successfu 
mastered, or in the process of being mastered, are: Whic! 
type of crash helmet best protects a pilot’s head?; What 
metals can combine the strength of steel with the lightnes 
of aluminum and still withstand the high temperatures 
jet combustion chambers?; Does the high-pitched nois 
of a jet engine damage the human ear—and is it the 
tensity or the pitch of the sound?; Could control of a 
low friction over aircraft wings increase rate of clin 
and range?; And could electronic computers expedit 
mathematic testing of jet engine parts? 

If one were to step into another of the many ONI 
laboratories at this moment, he would find more scien- 
tists at jet fuel research. Not only the testing and im- 
provement of gasoline and jet fuel, but a whole host 
compounds, some of which have been familiar only to ' 
chemist, and some of which are new even to him. 1 
visitor would see white-coated chemists carefully tra 
ferring a clear liquid from a maze of complicated app: 
tus into a small, insulated tank. This is carried ove 
rocket test pit where a small rocket motor rests on a s 
stand, surrounded on three sides by reinforced con 
walls. The tank of new fuel is carefully connected to 
system, and the test engineers move into the heavily | 
tected control room, where they can observe the m 
through a series of mirrors. 
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fter a final check the warning siren sounds, there is 
iss of pressurizing gas and, at a touch of the firing 
ton, the motor starts with a throaty roar. In the con- 
room pens on the recording instruments trace thin 
lines on the charts. At the completion of the run 
se records are removed to permit the analysis of th« 
formance. Some years from now, when the pilot of a 
h-altitude interceptor sights his target and hits th: 
ket switch for that extra burst of speed, this may be 
substance that goes whirling into his rocket chambers 
yne of the bottlenecks in jet engine production is ths 
ing of the thousands of component parts as they roll 
the assembly line. This exhaustive testing of eacl 
t and each assembly is time consuming and expensive 


sier ways have been, and more, are being foun 


e the job easier in both time and mone: 
Mathematicians under ONR contract have begun t 


rk on this problem, to see whether the new high-speed 
ithematical computers might not make short-cuts pos- 
le These almost human mechanical brains might 
ce a single check of each engine, with every K”' en- 
e given the full double check, if the number K car 
chosen in such a manner as to eliminate the cost of 

ong decision. This seemingly straightforward probler 


ads to some highly difficult mathematics which researc! 


entists in computer design and theory may someday 
solve 
Since the days of the Wright brothers, aerodynamicists 


have been interested in the flow of the air over a plane's 
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auses a certain amount of air to cling to the wing. build- 


ings. For many years they have known that frictior 


sup to what is known as a “boundary layer.” This ob- 


ucts the passage of air over the wing surface, causir 


ag and ini encing naia flow ( I the 
y layer would greatly improve aircraft perftorma! 
For example ft would be increased and stallir 
d be reduced The increased lift would als 
vie we fiving speeds, s} te take ff and 
$ ind greater pay ioads These re iits 1d 
ted I! | t { ist I a bx na ! ‘ t 
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A germ-proof technician enters the sterile chamber at Lobund Institute to inspect 
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the germ-free animals kept there for study 


















































Nobody gets hurt in the new 
synthetic trainers the Navy 
is using; besides, they are 


saving the taxpayers’ money. 
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Instructor operates the electronic computer which simulates 
actual flight conditions in F9F while trainee, in cockpit, “flies.” 
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Sitting in the control station of the operational flight trainer 
of the F3D, the instructor guides a student through his paces 


HE LATE AFTERNOON Washington to New Y 

Limited was rattling over the rails towards Phila 

phia when two persons, previously strangers, 
overheard in earnest conversation. No, neithe: 
blonde, beautiful—and female. One was a Marine avi: 
from MCAS Cherry Point, North Carolina, heading h 
on leave. The other was a technical man from the Of 
of Naval Research’s Special Devices Center, returning 
Port Washington, Long Island, after a business trip t 
Washington 

Since the technician was in the business of develo; 
synthetic training devices for Naval Aviation, and 
the Marine was in the flying business, their conversat 
was quite naturally on the subject of mutual inter: 
flying—specifically the F9F Panther jet Operational F 
Trainer 

“Sure I've flown it,” said the Marine in reply to a que 
tion by the training devices man. “I had four hours ir 
before I took up an F9 for the first time. Naturally, I 
given myself a good cockpit checkout in the plane on t! 
ground before I even knew they had the trainer 

“What surprised me most when I got into the trains 
was that there was no darn difference between it and t 
cockpit of the real F9 that I’d sat in before on the ground 
I even felt like I was flyin’ when they got it wound 
After my four hours in the trainer, I felt right at home « 
my first jet flight in the real thing.” 

Like anybody when his “baby” gets a compliment, th« 


man from Special Devices Center was more than pleased 
to hear this coming from a pilot that had “flown” the syn- 


thetic F9F right on terra firma and then took the rea 
plane up with ease, comfort and safety. 


This gadget they’re talking about—the F9F Panther jet 


Operational Flight Trainer— it’s simply a duplicated F9F 
cockpit hooked up to an instructor’s console and an elec- 
tronic computer. Without ever leaving the ground, whic! 


it can’t, the instructor can simulate all conditions of flight 


so that the trainee (pilot) actually feels that he’s flyin 
It is so real that if the pilot doesn’t push the right butto: 
or lever in the cockpit, the same reaction would take plac: 
as would if he were flying a real plane—except nobod 
gets hurt in the trainer. 

The Naval Air Station at Quonset Point, Rhode Islar 
is using one of the trainers to check out fighter pilots 
Panther jets. Let’s bail out of the Washington to New Yo 
train and skip up to Quonset for a ride in the Operatior 
Flight Trainer with Lieut. (jg) G. K. Gregory, a pil 
of Fighting Squadron 73, during the early phases of |! 
Panther jet check out. His instructor is getting h 
started, “Go ahead and take off.—At 120 knots pull y« 
stick back.—When you're airborne raise your wheels 

Gregory acknowledges the orders, performs each ope: - 
ation, and watches his airspeed (Continued on page 16 
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Navy’s experimental parachutists 
walk on air so jet pilots can be 
let down easy in case of trouble. 


EVEN MILES west of the Naval Auxiliary Air Station, 

El] Centro, California, a silver R-4D, flying at an alti- 

tude of 3,000 feet, rolls out of a turn and steadies on a 
southerly course. The plane banks gently now and then 
as the pilot receives directions from a helmeted man peer- 
ng through the open door near the tail. The desert, far 
below, drifts slowly by, a lazy procession of sand, thinly 
scattered bushes, and more sand. A white circle, large 
even when viewed from 3,000 feet, moves into view. The 
helmeted figure gives a short, last-moment instruction to 
the pilot, then waves his arm. Instantly there is a swift, 
orderly rush as one, two, three, four, five, six, seven, 
eight men hurl themselves through the door and plummet 
earthward. Seconds later eight white canopies blossom 
in the morning sun. With an almost imperceptible sound 
of relief in his voice the jumpmaster calls “Jumpers 
away”; and the plane starts a gentle turn to get in posi- 
tion for another run. 

In almost any other part of the United States the sudden 
appearance of eight parachutes in the sky would attract 
widespread attention. But not to the people of El] Cen- 
tro. To them it’s old stuff, merely part of the Navy Para- 
chute Experimental Unit’s routine work. 

Some of the jumpers were new at the game, and some 
were old hands; some were jumping to gain experience 
or be qualified, and some were testing new equipment; 
some were wearing back packs, and some had seat packs. 
All, however, had one thing in common—a chest pack 
This is “just in case”. For every man in the Navy who 
makes a premeditated parachute jump carries with him 
at least two chutes. Some men have carried as many as 
six. Parachuting—while far from suicidal—does have the 
element of danger, especially experimental parachuting 
That’s why each man must have a reserve chute. That's 
why the Navy gives each man “jump pay”, that extra bit 
of green stuff each month. That’s why each man must 
have in him that little extra nerve, courage, moxie—cal! 
it what you will—that enables him to step through an open 
door onto thin air and consider it part of a day’s work. 

Back in 1944 at Lakehurst, N. J., the Navy organized 
the Parachute Experimental Division to take care of the 
parachute test work until its original complement of one 
officer and four men was no longer adequate. And no 
longer was Lakehurst a satisfactory location. So the 
United States was searched for a more suitable location 
Eventually El Centro with its 360 flying days per year, its 
flat and sandy desert, its nearby Salton Sea, and its already 
existing air field was selected. Today the unit consists 
of ten officers, four civilians and 183 men. 

Further expansion is imminent; for the Air Force is 
also moving its parachute test unit to El Centro. There 
the two activities will work together as the Department 
of Defense Joint Parachute Test Facility. The resulting 
coordination of effort will prevent the duplication of re- 
search and test, which in turn will save time and lives and 
he taxpayer’s money. 

4 parachute is not a haphazard collection of nylon 

‘th, lines and straps. Each shroud line, each reinforc- 

g band, each row of stitching has a specific purpose. It 

as carefully designed as an airplane or a steamship 
ind as in aircraft and steamship design, the engineers, 

king from mathematical formulae and from years of 

perience, know pretty much (Continued on page 154) 



























































HOEVER SAID, “Women: you can’t get along with 
‘em or without ’em!” wasn’t thinking of Naval avia- 
tion which gets along with ’em fine. 

During World War II about 25,000 WAVES were as- 
signed to duties in naval aviation. Of this number, 8,500 
had received specialized aviation training as aviation ma- 
chinist’s mates, aviation metalsmiths, link trainer instruc- 
tors (navigation and blind flying instructors), control 
tower operators, parachute riggers, aerographer’s mates, 
pigeonmen (trainers of homing pigeons), aviation instru- 
ment repairmen, fixed and free aircraft gunnery instruc- 
tors, camera repairmen and transport airmen (flight 


wrderly) 
Women officers were trained as instructors in aerologi- 
cal engineering, air navigation, air combat information 





After thorough training in all phases of aviation, this Wave 
was able to specialize for her Link Trainer instructor rating 
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communication procedures, photographic interpretat 
aircraft recognition, radio radar administration, aviat 
gunnery, celestial navigation and crash analysis 

After the war, the WAVES and the Marines’ WRs w: 
completely integrated into the service and a peacetin 
nucleus was formed. Thus, the women were giving mu 
needed help and, simultaneously, being trained in n 
fields. In this way all their capabilities, aptitudes and li: 
tations could be studied and their employment expand: 
before a national emergency arose. 

This concept has been actually carried out and 
clearly shown in the naval aviation training program. T 
the aviation ratings in which women served in World Wa 
II have been added: aviation electronics technician, a\ 
tion electronicsman and photographer’s mate. Aviat 





Two weatherwomen of the Navy, Aerographer's Mates, are 
about to take radiosonde recordings by releasing balloon. 




















Women can match efficiency 
ratings with men in 21 rates— 


from trainers of pigeons 





to gunnery instructors 





} ] : mat ‘ t talem ha heey 
chinist’s mate and the avia on metalismith have ( Prior to take-off. Nava! Aviators have their flight plar hecke 
btracted because careful study showed that. althoug] and filed at the Operations Desk. very ably manned by a al 
. 3 C - d ;U ¥ d y “ -] 
e girls were good at these jobs, it was not practical t 


ve them around with the ai squadrons 
Approximately 10 percent of all women recruits s¢ 
cted for advanced training go to the Airmen Schoo 


eight-week course of indoctrination in the intricacies 
naval aviation. The recruits’ preference for aviati 
vice runs high, so final selection must rest with the 


ssification experts and the results of batteries of apt 

le tests 

The Airmen School introduces the trainees to naval 

ation and prepares them .for specialized aviation 

hools It gives them a general knowledge of eacn avia- 
rating in order that they may choose one in whicl 

ey are interested and for which they are qualified 


The school is divided into fou phases The first deal 





ith aircraft familiarization: the history of aviation Feminine Seaman Apprentice finds out ebout the Electrica 
eory of flight; plane types and designations; safety pre- system of the Martin Electric Turret, extensively used by NAV 
itions; nomenclature of land and sea planes: taxi 
gnals; spotting and securing aircraft; flight deck opera- 
ns: launching and beaching, anchoring and mooring 
iplanes cockpit checkout and starting engines and 
ane recognition 

The second phase is survival and emergency equip- 
ent: oxygen, safety belts, parachutes, life jackets and 
ts, and emergency signaling equipment. Methods of 
-sea rescue are taught, as well as fire fighting and res- 
ie procedure from aircraft 


The third phase concentrates on basic skills and related 





formation Refresher courses in mathematics an 
sics are conducted along with courses in blueprin 
iding and layout: use of hand tool interphone pr: 
lure and phrase: | Vv: and (Continued on page 152) 


Of the many ratings opened to women in Nava! Aviation. the 


Contro! tower operation is found to be a ‘natural’ for then 





I, 
Aviation Storekeeper checks her cardex carefully so she knows Pilot checks with WAVE Aerological Officer on preva 5 
exactly what supplies are on hand and what has to be reordered. weather between his point of departure and fin destinat 
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Tank-busting bazookas flown to Pusan by 
Fleet Logistics Air Wing saved Marines. 








HEN THE NORTH KOREAN Made in R issia” one to spell victory ol! defeat 


tanks nosed south of the 38th parallel they came This time Fleet Logistic Air Wings planes and cr 
within range of our dreaded anti-tank bazookas of joined United Nations, MATS and commercial aire: 
World War II. The invading tanks came within range to furnish the support required during those early \ 
Swoo-sh” went our bazookas from the ground and from days until conventional transport methods caught up 
the attack planes we had in the area MATS was established to provide for the Departme 
On came the tanks relentlessly The old bazooka of Defense over routes of mutual interest by utili Bs 
rockets just bounced off the tough hide of the T-34 aircraft and personnel formerly operated as ATS arn 
Something had to be done as the South Korean defend- NATS. The Navy has an additional requirement for 
ers fought their way back to the Pusan perimeter. Pusan transport for direct fleet support which cannot be 
was fast becoming a candidate for the Corregidor of complished over MATS routes of mutual interest. TI oh 
Korea Fleet Logistic Air Wings provide direct fleet support 


But the foothold at Pusan was saved. This time sup- 
port arrived, in many cases, delivered to the Marines by 
air. The first 200 3.5 shaped-head bazooka rockets were 
delivered by a Navy Fleet Logistic Air Wing aircraft ‘e 

These first 200 anti-tank rockets for the Marines did » jad 
not win the war. Nor did any of the materials delivered f : 
by Fleet Logistic Air Wings or other air transport air- 
craft win the war. Wars are won by men and thei: 
weapons Each weapon and each man involved in a 
battle contributes to the ultimate defeat or victory 





The fact that anti-aircraft ammunition and aircraft 


pares were not available in 1942 did not lose the Philip- 





pine However, had air logistic support been available 
to the men fighting on that bloody rocx, ammunition and 
pare might have contributed to the saving of the 
I-hilippines. Had there been an air transport organiza- 
tion in being to supply the critical items required to 
hold on—it might have been done. By what margin is A 25,000-Ib. payload of critical materials is loaded on Mars at 
a battle won or lost? The last bullet fired may be the Alameda for overnight 2,400-mile hop to Hawaii and Korea 





Fourteen RSD Skymasters were ready at time of Korean invasion to give logistic support by transocean ferrying of Marine troops 


Pie. 
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Logistic workhorses—the Mars, Constitution and Skyma 
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» to Japan 


Saat ae 





Two helicopter fuselage sections were flown direct 





from Bell's Niagara Falls factory in this Marine RSD transport 

At the outbreak of the Kore confiict e Nai 

ef FLAW squaarons the P: c and tnree 

tlantic plus a ferry squad on each coast. For t - 

ean service, only 14 four-engined R5D SKYMASTERS 
perated in each fleet. with the Pacific having an addi- 

nal four MARS seaplanes and two R6) CONSTITU- 
TION landplanes 

As air priority backlogs of men and material cont 

build up on the west coast for movement to the Pacil i 


cry went out for more planes, crews and mainte! 
ersonnel to bolster the Pacific FLAW units. Beg. bs 
steal was the theme and the Navy dug deep t t 


mited supply of four-engine transports 


All of the limited number of R5D aircraft ops ed | 
juadrons on the Atlantic Coast, with the exceptior 
e which was designated to provide direct fleet su t 


the Sixth Fleet in the Mediterranean, were dispatch 


' 
I 
the Pacifi 











Special fuel tanks were added f long overwat t 
shts. Some transit crews had time only to pack a few t 
ongings and bid a hasiy goodbye to their bewildered n 
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Supply of 50-caliber cartridges are put in nose of Navy plane 








Aviation ordnance man loads a 250-lb. bomb on F8F Bearcat. 


UIMIGoF 


The armament section of Naval 
aviation pro-ides the fighting 


airmen with the deadliest of tools. 


O PHILOSOPHY pays off quite so well in warfare as 
vetting there first with the most. The initial part of 


thi polic y o far as Naval aviation is concerned, is 
left to designers and builders of combat aircraft. Phase 
vo of this strategy delivering the most is a problem 


f the Armament Division of the Bureau of Aeronautics 
The weapon problem has peen successfully solved by 


dividuals down through the ages to meet a particula: 


tuation. David took care of his armament problems with 


sling-shot, a good eye and a strong right arm. This may 


] 


be defined in the simplest terms as the single-shot method 


Strategists of the American Civil War used a slight]: 


, , . 
nore sanguinary approacn, namely masses ot Holts bits 
f anchor chain and metal scrap, fired tror a annon 
This may be described as the catter-snot system 


Generally speaking, these two time-honored techniques 
of armament, still serve to illustrate the two extremes of 
philosophy that have governed armament design since 
the beginning of blood-letting. It involves a question that 

ust still be ilved on the battlefields, on the oceans, or 
in the air 

Factors which determine the system to be used include 


a survey of the military situation, weather, vehicle capa- 
biliti tar’ t vulne rabil ties and personne! abilitie Both 
its 





AF.2S attack plane's bomb bay 


tion for a dive dur ng armament test run at NOTS in Inyokern 


. 








opens as it peels off in prepara- 
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A 9,000-lb. payload, including 3 torpedoes, 12 rockets and 4 cannon 


dad WUGL 


the single-shot and the scatter-gun methods are used 
dependent upon current conditions 

Modern examples of aviation armament, in naval air- 
raft, of these two types, are the well-placed single bomb 
released in a dive attack and the salvo of bombs released 
n a level bombing attack. Another example, in which 
we have both extremes, plus a medium type, is the 11.75 
Tiny Tim rocket (the single shot); pairs of 5° Holy Moses 
ockets fired at close intervals (the medium type): and a 
salvo of say 24 of the 2.75 Mighty Mouse rockets (the 
atter shot) 

The advent of the jet airplane has multiplied the prob- 
ems in the aviation armament field although the basic 
hoice remains the same. Decisions revolve about th 
alibers, rates of fir and muzzle velocities of guns: sizes 
velocities, and nu vers of rockets: weights, explosive 


haracteristics. and numbers of bombs: and accuracies of 


f 


e-control s' 
When World War Ii ended, the armament of the fighte: 
ght attack, and patrol types of aircraft had reached cer- 
tain well defined forms. The average fighter aircraft car- 
ed 4—20mm aircraft guns which had a muzzle velocity 
about 2900 ft. per sec. and fired about 750 shots per 
nute. Some fighters also carried four to eight 5” rockets 
air-to-ground or surface use. These rockets were 
nown as AR’s or “Holy Moses” and had an all-burnt 
elocity of 1150 ft. per sec 
That rockets were quite effective can be attested by Lt 
‘leve Null, USN, who, during the latter part of World 
ar II fired six of them from an F6F at a large box can 
rry boat near Sasebo, Japan. The rockets struck amid- 
lip at the water line, and lifted the center of the boat 
hereupon, the load of freight cars rolled out at each end 
nd found their resting place in the bottom of the sea 
This same Lt. Null, incidentally, is one of the few 





For when he was shot down off Saipan 


delivered to his carrie: 


letermined by the 


control was a relative mple non-computing sigh 


patrol types carried 





50 


the 


ine jet al plane (Continued o7 page 140) 
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Navy jet pilots would need two heads 


and 10 arms to target and back if it 





An anti-G flying suit which incorporates a pressure attachment 


were not for special cockpit devices. tube designed by Airborne Equipment division of Navy's BuAcr 


NCE UPON A TIME it was easy for a man to walk 
to an airplane, get in, fly around and, if he got int 
trouble, step out with a parachute. However, w 

modern Navy airplanes going so fast, so high, and so fa 
those three once-simple acts have become enormous 
complicated 

Airborne Equipment is the division in Navy’s BuA 
which wrestles with this get-the-pilot-in keep-hin 
alive-and-get-him-out problem. The fact that a huma 
has no built-in gear for flying at supersonic speeds 
multi-mile altitudes forces Airborne Equipment to fit hin 
out so that his body will not be literally torn apart b 
wind blast or sudden change of pressure; his mind w 
not be blacked out by the pull of gravity; and his abilit 
to reach the enemy, hit him, and come back home will not 
be destroyed by cold, heat, sickness, or fatigue 

For instance, not even a Navy pilot is strong enough t 
budge the control surfaces of a jet airplane in flight. Th: 
job calls for hydraulic pressure—as much as 3,000 psi 
do it for him. So Airborne Equipment gave the pilot tl 
power to control his airplane. But, Airborne Equipmer 
couldn’t take away from him that instinct of all goo 
pilots—the feel of wind over the surfaces. Given simp! 
the power to move aileron and elevators resulted in de 


‘ 


struction of the aircraft—the pilot, not being able to “fee 
anything, could tear the plane apart. In order to sav 
airplanes and pilots, BuAer added a feed back system t 
its power operated flight control system. This gadget put 
the “feel” back into stick and pedals although the pil 
actually has no direct control. This extremely compl 
cated device takes care not only of the amount of cont: 
displacement but the rate of it as it varies with speed al 


Pie. 


Navy pilots, about to fly a mission, fastening on special gear 
which makes their job of flying fast jet planes much easier. 
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LIGHT SAI El Y 13; eV rvi od) ’s busi! 1’ naval avia- 
ion. If there is some shortcomin2 in the vilot’s training 


f 


a small failure on the part of a maintenance man, or 
lack of coordination and dexterity by the pilot, all the 
months that go into training an airman and building a 
jet are lost 

Let’s look at an individual accident and see how it is 
investigated, reported and processed from the time the 
iren sounds and the crash trucks speed toward the 
wreckage until it is labeled “finished business.” Actually, 
this last term is a misnomer, for aircraft accident records 
are of value in pursuing cause studies after the individual 
accident report has been completely processed. 

As soon as the crash and fire crews have done their 
work, a photographer is on hand to obtain a pictorial 
record of what was left of the plane. A guard is stationed 
to protect the wreckage until certain preliminary portions 
of the investigation are complete 

Let’s assume that this accident occurred as a result of 
engine failure shortly after take-off. The pilot had very 
little runway left, hit with wheels retracted and slid down 


a steep embankment into a drainage ditch. Here the plane 
topped abruptly enough to buckle the fuselage and cause 
trike damage 

One of the first } ons to examine the wreckage is the 
juadron flight safety officer, usually the third or fourth 
most senior officer in the squadron complement. He will 
note the position of all controls and switches and ask the 
pilot (assuming that he is available for questioning) to 


ippened and what switches o1 
uring and after the emergency 


tell him briefly what 
controls were moved « 
Later the pilot will be required to prepare a detailed 


! 


ritten statement of the facts and circumstances sur- 


inding the accident 
The squadron flight urgeon will also be gathering 
information from the wreckage. He will pay particular 
attention to accelerometer readings. If ring-type dyna- 
mometers have been installed in the shoulder harness 
and lap belt, he will remove them, make a preliminary 
1 T 


examination, and forward them to the Bureau of Aero- 


nautics where the impact forces to which the pilot was 
thjected can be accurately determined. 
The squadron commanding officer will now designate a 
three-man aircraft accident investigating board. The 


make-up of this board will vary with the type of accident. 
In this instance the membership would probably include 
the squadron engineering officer o1 his assistant, the flight 

ifety officer and one other officer. If the pilot has been 
injured, even slightly, the squadron flight surgeon will 
be de sign ited as a member of the hoard. When prac ticable 
all members of the accident board will be senior to the 


pilot involved 

When the board is satisfied that they have obtained all 
the pertinent information available at the scene, the 
wreckage will be moved with care not to further damage 


122 


any 


engi 


The air Navy teaches its aviators that 
safety is right first, last and alway.. 
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parts which may provide a clue as to the cause of t 


ne failure 


The engine itself will normally be removed and plac« 


ina 
fuel 
shox 
whe 
of tl 
any 
into 


test stand. Various accessories such as carburet 
pumps, magnetos, etc. will be removed and sent | 
9s where they can be bench-checked to determin 
ther or not they were functioning properly. Sampl 
1e fuel will be analyzed to determine whether or no 
water or foreign matter may have been introduce 
the fuel system. Oil pumps will be checked for tl 


presence of metal particles. Throttle linkage and control 


for 
Sc 


probability that the discrepancy which led to the loss ot 


pow 


For purposes of illustration, let us assume that part 


propeller and mixture will be examined. 
ymewhere in this group of tests there is a very stron 


er will be determined. 


number NF-9999.555, gasket, fuel pump, is found to hav 


beer 


1 improperly installed during a routine change severa 


days prior to the accident. The aviation machinist mat 
who performed the job also handled the fuel pump chang 


on several other squadron planes. The question imme- 
diately arises, “Is this the only instance of improper in- 


stall 

O 
tion 
inst: 
that 
thes 


ov 
ation 


ther sauadron planes are checked and the investiga- 


shows that the fuel pump gaskets were correct! 


illed in all but one other airplane. Shop records shov 
the fuel pump change was accomplished on both o! 


e planes by the night check crew on the 28th of th 


month. The chief petty officer who normally inspect 


the 
the 
she 


work of the night crew was granted special liberty o1 
28th because his wife had to go to the hospital wher 
gave birth to a seven-pceund future blue-jac!et. In hi 
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absence a first-class petty officer was in charge and h 
admits that he was not too familiar with the installation 


With the discovery of the cause of the accident, one 
might think that his particular investigation would be 
complete. However, such is not the case. At the time of 


accident a preliminary dispatch has been sent to the Chief 


f Naval Operations giving such details relative to the 


accident as were known at the moment. Now that the 
exact nature of the cause has been determined a com- 
plete aircraft accident report is forwarded. One copy goes 
direct to the Flight Safety branch in C.N.O. while another 
kes it way up the chain of ccmmand. 

lhe same change order relative to fuel pumps has gone 
to all squadrons equipped w th this particular model 
ne. If the error in the installation of the gasket is one 
ch appears easy to make and difficult of detection 
er the job is complete, it may be advisable to caution 
er squadrons by speed-letter or dispatch. A quick 
ck of each of their planes may prevent a similar acci- 

it halfway around the world. 
In the Flight Safety branch in Washington the accident 
ort is studied and coded, so that all the pertinent 
mation may be recorded on a specially designed 
8x10 card. This card is punched with the appropriate 
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codes to facilitate future use in % t 

If the loss of power, in the accident wh.ch 
as an example, had occurred a ! seconds 
results might have been quite different. Let's 


the pilot had reached an altitude of about 45) feet 
the engine suddenly quit and that on noting the lo 
power the pilot became panicky and attempted a tight 
hand turn back to the field. Midway in the turn he stall 
and spun into the ground. The aircraft was complete 
demolished in the impact and (Continued on page 140 
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Navy’s missiles with non-human 
brains and electronic eyes can 


seek, find and destroy a targe; 


Ves Vile wis 


small package was solved by the rocket and rar 
engine. The requirement of a non-human brain 


ability to see without eves was solved by elect: 





The defense of America has justified the exper 
these machines 

No men on earth want peace more deeply, fervent 
than the men of the U. S. Navy. However, the Na 
an instrument of defense and these men, working al 
closer to a means of creating destruction of any pos 
enemy, realize that if a few men can be stopped 
making war, guided missiles in a peaceful world « 
become guided messengers, carrying only knowledg« 
wisdom 

Until this time comes, there is a possibility ot gu 
atcm-armed missiles. There is now no sure defé 
against them 


At present there are four general types: surlace t 





missiles for interception and destruction of things in 
air; air to surface types for attack against things o1 


¢round on in the sea: air to air missiles, and surface 


surface missiles 





Rocket boosted LARK with both horizontal and vertical w ngs 


oars at trans-sonic speeds at Naval Air Missile Test Center. 


HERE U.S H nwa LOLA leaves the Pacific Ocea: 





and vee inland toward Oxnard, Calif there 1s a 

re bea nd lagoon called Point Mugu 

Until cent tr 1 200-acre promontory was the haver 

of due te! ( 1 engaged in sketching fishe 

folk Ne t is the center for some of the nation’s mos 
advanced experimentation in weapons of tomorrow 

O)r Pe nt Mu ] beach the old Spar isn cavalier, Ca- 











brillo, j ipposed to have landed. Now his “Mugu,” o1 
Place Landins eared several times a day by 
great bi: of flame and smoke visible evidence of con- 
trolled energy propelling the Navy's latest guided mis- 
if 
A revolution wu naval Warlare as protound and fat 
eaching as the transition from sail to steam is embodied 
: in the mission end achievements of the U. S. Naval Air 
Missile Test Center at Point Mugu. Here, the scene of 
! thie Navy's principa activities in guided missiles tne 
| snape ol things to come is clearly written in Vapo! trails 
j across the blue California skies as the experimental 
| “birds” zoom seaward from the launching pads 





Two things spawned by World War II pushed back 


man’s horizon and raised his ceiling beyond the limit of 





4 SKEET.” pulse jet powered anti-aircraft target drone, make 
: imagination The requirement of enormous power in a 400 knots over Pt. Mugu. A warhead would make it a missile 
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ny ways to control these “birds” of the airless sky 
veing developed. For attack against planes, for in- 
e, there is the “command” method. From a surfac 
| point, the invading aircraft is spotted by radar 
the missile fired. Both plane and missile then ap 
yn the radar screen and the operator simply guid 


issile close enough to the plane to let the proximit — | -s 
in the missile explode, destroying both plane 
ic 


am riding is another possibility. A thin radio bea: 


serve as a path to the attacking airplane along which better thar 
nissile will go. No matter what evasive movement s that 
target makes, the radar-radio control can nail it wit! III. men will 
beam and, by means of computers, set the missil It wasn't so very long ago that the first succes 
in inevitable collision course ided missiles were tested sht } » the 1 
Since ground control is somewhat limited, other met} States. In fact it was less than 10 vears ago. in M 
of tracking things in the air are being worked out 1942. Although the Soviets will probably proc 
Some of these involve putting radar brains in the mis- they were conducting similar experiments in the d 
itself “Active seekers” will send out rada! pulses Peter the Great records indicate that the first ucce | 
their own and steer themselves toward anything remote controlled weapon was a U. S. Navy TG-2 
hich returns these pulses. “Passive seekers” will steer controlled, pilotless airplane. It was directed by t 
toward any target which is making heat or light vision from 10 miles away, droppit ts dummy torps 
For surface to surface or air to surface attack at com- dead under” a destroyer maneuvering at 15 knots 
watively short range, television may play an important Less than a month later a BY-1 airplane, also Lig 
This type of missile will get its own information as controlled and television directed, was sent crasl t 
zoes along. This may be done by radar or television raft target towed by a tug on Chesapeake Bay at 
nning. The missile will “look” ahead and send back knots. This was only the beginning—the stimulus wl 
its controller what it “sees.” When it sees the target has kept Navy experimenters m the ob with guide 
e controller turns it downward by radio to the de- missiles ever since 
structive end of its 30-mile a minute flight The first question that pops into a pe nd whe 
When the range is greater than a few hundred miles learning about the TG-2 and the BY-1 is proba! 
he guidance and control of the missile becomes far more they got these gadgets to working in 1942, how long hi 
ficult. But not impossible. Already work is being they been working to get guided missiles up to that p 
ne on magnetic navigation. Missiles guided by this f success?” 
system will be almost like surface ships following the The granddaddy of the guided missile is the 
vagnetic lines of the earth. Perhaps even star naviga- controlled, pilotless plane. Tne Navy started wo 
yn may be used by putting in the missile tiny telescopes on these 20 years prior to the TG-2 and BY-1 « 
hich will locate certain stars and, by their position in ents, and actually got a radio-controlled plans th 
sky, give to the missile’s electronic brain its position safety pilot aboard, into the air in 1924. Unfortunat 
ver the earth. Push button war is not a reality but it when it s tried without t ty pilot the plane 
from being only a nightmare. No one realizes damaged in landing. Work « (Continued on page 152 
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Early mode! buzz-bomb with JATO is launched by USS Cusk, proving that missiles can be guided by submarines near enemy sPores 
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HE TASK of developi: a rocket capable ol stopping 

the Russian-made T34 tank was suddenly given to 

the U. S. Naval Ordn: expert Top scientists and 
enginee! who make up the Navy-civilian tean tudied 
the problem The situation wa critical and something 
had to be done in a hur 

Almost immediately, their thoughts began converging 
on a pet ulian explo e reaction Know! to scientists as 
the “M mroe effect.’ Th theory that cavities in high 
explosives form a jet effect of vast pressure—had been 
known for some sixty veal However, little considera 


tion had been given to its application until World War II 
when it was first effectively used in the “Bazooka.” 
re 


Under the pressures o! the Norean emergency the ide; 
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vompressed air propels missiles out of 300-foot launching tube so that water-entry behavior can be studied by NOTS scientists 


was dusted off and put to fresh, untiring analysis by 


Naval ordnance experts and scientists at the Naval Or 


nance Test Station. Tests proved that these cavities 
lined with metal, would be focussed by the blast to { 

@ fire and metal jet stream of terrific penetrating pows 
Called the “Shapped Charge.” 


to pierce the thickest plate of armor known to be u 


it possessed enough pow 


on tanks today. It will rip its way through more thar 
foot of Grade A steel to spew a stream of fire and molt 
metal inside the enemy armor 

That this new rocket was more than a match fo1 
T-34 is now a matter of history It was nicknamed 
“RAM” for its punch power and for the speed with wl 
it was “rammed” through development, test and prod 














NOTS devises greater wallops so fewer 


planes are needed for the knock-out. 








Mounted on Navy aircraft, the “RAM” went 
n in early September and racked up a deadly 
nt record t} 


ine kinds 

took only 29 days from the time this weapon n 1845, the stat 
ut on the drafting board until it was delivered to the s The 
ont in Korea. This feat was accomplished through th 


valley 
ies, schools 
ymbined efforts of the Navy-civilian team working ther permanent 
wound the clock at the Naval Ordnance Test Station testing outpost into 
“NOTS,” as this station has become known, is one of The research center of the s is contains 
.e major ordnance research centers of the world, located Michelson Laboratory ie largest and b 
1 the Mojave Desert about 160 miles north of Los An- equipped buildings « kind in tl rid. Dedi 
eles. The reservation spreads over 1,000 square miles May 1948, t 


laborator Wi ( t al Ot S5.000 00 
f desert and mountain land that is free from prying eyes The structure is made 
This unpopulated land, encircled by mountains ideal units, joined in si 
Tail hook of F8F snags wire and plane comes to a stop on car The 11.75 inc 


rier flight deck at Naval Ordnance Test Station, Inyokern, Calif fighter, make 





the launching of guided missiles and other ordnance 
NOTS was officially established in November 1943 
th the mission of research, development and testing ot 
kets and guided missiles, together with p 
mary training in the use of those weapons 
Then began a vast construction program. Test rai 
porary laboratories, and other structures needed 
research were hurriedly erected. The developn 


testing of rockets, propellants, and launchers be 
r the guidance of thé California Institut 7 

gy 

ter it was decided that the station should become 

anent, highly developed facility of the Navy Depa 
nt’s Bureau of Ordnance. So that the isolated sit 
sht be used to the best advantage, the Navy created 
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The Martin-built Viking rocket, which a few weeks ago soared to an altitude of 135 miles and reached a speed of 4,100 m.p.h 
Previous record for altitude was 114 miles made by a V-2 fired from White Sands, N. M. The Viking is a single-stage rocket 














OR CENTURIES the demand for oxygen by all engines which, when mixed with gasoline, alcohol or aniline, p 
forced man’s dream of breaking out of the air layer of duces the flaming jet which literally shoves the rox 
the earth to remain a dream. The development of the away. Another type of power being intensively stud 
rocket engine, wh carries with it all it needs to push, by the Navy is the ram-jet engine. The advantage of this 
has, at last, turned the dream into reality. The rocket engine is that it does not waste fuel space by carrying 
engine with its liquid fuel not only licked the oxygen oxidizer; instead it gulps oxygen through its gaping thr 
problem but provided enormous power in a comparatively to mix with gasoline or kerosene to produce the big pu 
mall package. Power enough, for instance, to shove sev- Since the ram-jet powered missile must stay inside 
eral tons through the earth’s layer of air and beyond into atmosphere (around 70,000 feet) its straight up flight 
the airle vacuum ¢ nterpianetary space limited, but great hopes are held for its ability to fly 
The Navy rockets—like the Martin made Viking—have and far within the atmosphere 
lread) ne more than 109 miles above the earth at Two disadvantages of ram-jet power have not yet be 
peeds above 2,000 mph. The Martin Company confi- licked although much research is being done on the 
dently expects its new Vikings to penetrate 200 miles into The ram-jet has no initial get up and go so that the n 
the chneerte pace at peeds el se to 100 miles a minute s le must be started on its flight either by tiring t 
(which would amount to a round trip between New York launching it from a fast airplane. Also the huge amount 


and San Francisco in about an hour Or 4l4e:hours to of oxygen needed for efhicient ram-jet operation m« 


the moon) that supersonic speeds must be reached before eno 





Since a rocket motor takes a little while to get going, oxygen is crushed through the engine's throat to get 
nost rockets are started on their weird flights by a booster into really high gear. However, once started it deve 
vhich is nothing more than a slow burning explosive enormous power—in the 100,000 lbs. of thrust class 
vhich fires the rocket at a speed high enough to enable Rocket propulsion has given the Navy the key to 
the small control fins to grip the air and stabilize th long-locked door of supersonic speed and flight bey: 
rocket When the rocket has been steadied « its course the enveloping cloak of the earth Now that the do 
the burned out booster drops off and the rocket motor open the giant strides of Navy missiles have just bs 
takes over with a roar and scream which are almost un- Though the Navy is just getting its foot in the d 
earthly civilization has been standing on the threshold of ro« 

Since the rocket engine must operate without an development ever since Genghis Khan’s conquests 


en much of its fuel capacity is That old warrior Genghis Khan never heard of rock« 


outside source of ox 
with a bang, too. According 





ze (usual fuming nitric acid) but his son, Ogdai, did 


-« 


taken up bv ar Ox 
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Rocket propulsion has given the Navy the key to the 


door beyond which lies the world of supersonic speed 


and of travel outside the earth’s atmosphere. 





lly reliable sources, young Ogdai was raising his own 
ticular brand of hell with a South China city back in 
when the defenders let him have a broadside of 
ekets right into his figurative face. Apparently this 
ist didn’t have the desired effect because Ogdai moved 
nto town anyway as i ) ‘ 
History shows us that Italians, Arabs, 18th century In sines of today. One of the key spots in tl ntere 
lian Princes, and even 19th century Britains tried out the Naval Air Rocket Test Station (NARTS) at I 
ockets once in a while to heckle their enemies. But it Denmark, Dover, N. J., a field ney of the Burea 
vasn't until the Germans came out with their World Wa: Aeronautics engaged in rocket propulsion exper 
[I buzz-bombs and their ME-163 rocket driven fighte: On the site of an old Naval Ammu 
lane that average Mr. John Q. Public in America realized mce housed Civil War surplus 
that rocket propulsion was more than something he read been in existence a little ove! 
bout in pulp fiction magazines lol ‘pot at Lake Denma 
Mr. John Q. thought rockets were something that the of rocket propulsion expe: 
nost imaginative of budding writers used to take his were already available 
readers on a trip to the moon. A rocket trip to the moon y tor rocket test wo! 
night be possible some day but right now, in 1951, rocket r nanufacture! 
ower moves planes like the X-1, first American plane 
to pierce the sonic barrier, and the D-558 Skyrocket 
Soon rocket motors will become standard production 
tems of America’s aircraft industry. Planes patterned 
after the X-1 and the D-558 will no longer be in the ex- 


Work on the Viking continues throughout the night under brilliant floodlights which almost outshine the New Mexico moon 
right, a bird's-eye view of the 48-foot, 5!/2-ton missile shortly before its record flight. It is powered by liquid oxygen and alcoho 



































Material Center is triple- 
threat task force; factory, 
laboratory and test station. 


WAC Ih 
Mi | 


MA ec AN 


EW ENGLAND YANKEES know that Old Man Win- 


ter can almost freeze the eyeballs off a snowshoe 








rabbit around their part of the country. Perhaps the 
ill New England with the highest rabbit eye- 


ball casualty rate is the top ol Mt. Washington, N. H. Ne- 


cessity, overruling the Navy man’s natural preference for 


‘ 


one spot in i 


ropic seas over icy mountains, put the Navy atop Pros- 
pect Summit 

Here to the discordant symphony of sub-zero winds 
nd the roar of jet engines, Navy men gone-mountain- 


nbin test aircraft engines for reaction under Arctic 
onditior Prospect Summit tests have licked in three 
ea the problems of gas turbine engine icing and anti- 
ng comparable to 15 years’ progress in wing anti-icing 


The men in tne long handled drawers on Mt. Washing- 
ton are part of the three pronged task force of the Naval 
Air Materiel Center (NAMC), Philadelphia. Naval Ai 
Materiel Cente ring, “Naval Aircraft Fac- 

Naval Air Experimental Station, and Naval Auxil- 
Air Station, Mustin Field.” 


the title cove 


rr ay a 


i Kee Waval \ i i ting and advancing 
NAMC aoe everytning iron age ning a new carrie! 
itapuilt or tront line nim deliver nell, te fly ng a needed 
esti r pa to tne fleet 


The Naval Aircraft Factory of NAMC does just what 


id « ect a ict VY to do engineering and manulac- 


While the don't b a pianes any more, they do 

edil and make pecial con! irations on some Since 

\A ld War IJ tne effort nave peen concentrated on 

ipult i f ne PCa bar f de ele ‘ | 

r ct il ec ! el! ce ty pe jlianes 

J if { t i ted ti f ( ) ta it ns ido es 

‘ a ( f i p ot eject { 1 é f tir hook anda 

ament ine K in tne ere a ¢ Supe cs 

From this potpourri of skyboy talk even a lo rade 

veni might conclude that when better Navy fiving is 

c ne tne Na al Alt rit fF ct nave hac 1 Nam 
t 

If one of the Mt. Washington boys wuld be coaxed 

away from his test frame long enough, after chippir g the 

icicles off his nose he'd likely allow as to hi he was part 


of the Naval Air Experimental (Contit ted o7 page 178) 
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Personne! at the Naval Air Material Center prepare for a seat 
ejection test jump, using specially-constructed steel tower 





When flaps open on film delivery shell, loaded on fighter plane 
bomb racks, important pictures are parachuted to headquarters 





Engineer looks into room equipped with controls and gages 
which study reaction of engine being put through cold tests. 
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The luside Punch! 


O take and hold a beachhead —the Mission accomplished and resistance re 

Marine Corps way—requires the ut moved, Marine ground troops again move 
most coordination between forces afloat, forward 
Leathernecks on the ground and in the air The art of close air support was p 
After the initial landing, Marine ground troops neered and developed to a high degree 
sometimes run into obstacles that are pretty efficiency by the Marine Corps during the 
tough to crack. That's when the cal! goes out 20s and ls and used cessfully durin 
for close air support... and the specialized World War Il. Today, Marine aviation is m 
training of Marine aviation enters the fight than ever an intearal part of the fan 
Marine pilots, flying fast and low, deliver a Marine land, sea and air YT 
terrific punch where it hurts most... right in Close air support the Marit 
the enemy's front lines, accurately pin-pointed nside punch 

¥ 
U.S. MARINE CORPS 
R. 














Cigercats on the Prowl 


Marine Tigercats carry o pilot ond o 
one ond are used for night interception and 
photo reconnaissance work in Marine training. 
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The Landing Signal Officer directs an approaching jet fighter toward the deck of the U.S.S. Franklin D. 


Roosevelt. Below, Plane Director takes over after the landing and leads the plane to the hangar deck. 


a 








symbolizing safe and happy landings, the landing signal 


officer is the “traffic cop”’ of the aircraft carrier. 


Doe Wal 


The Landing Signal Officer's job is just one of the thousands of jobs 
that men do in Naval Aviation. By singling out the LSO for inclusion 
here we don't mean to overlook the plane handlers, mechanics, armor- 
ers, or the many others that make up the carrier aviation team. But 
we believe that the man who “brings them aboard” the decks of the 
flat-tops of the fleet is synonymous with Naval Aviation. You've seen 
pectures of the man with the paddles Here youll learn who he is, 


what he does, and what those waving paddles mean.—THE EDITORS 











T WAS MARCH, but still bitterly cold in the Gulf of Alaska. Yet 

sweat was running down inside the LSO’s gloves. 

Standing on his platform aft and portside on the aircraft carrier's 
flight deck, the LSO chain-smoked wishing he were in any other place 

He had operated successfully as an LSO all over the Pacific but this 
was his first crack at waving Jet fighters aboard. He remembered 
what the captain told him when he first came aboard, “In this job 
there is no substitute for experience.” 

How good would he be at landing jets? The pilots were OK; they'd 
done it before, so he had no worries there. But what about himself? 

Wishing he were among those observing the operations and not 
directing them, he watched the two jet fighters come over the horizon 
As the carrier turned into the wind the Air Officer passed the word 
over the bull horn, “White flag, land aircraft.” 

The jets were already in the landing pattern and about to come 
aboard. The first came into the groove. The LSO signalled “Cut!” 
The fighter plopped easily into the arresting wires. The second fol- 
lowed with the same ease. 

The paddle waver took off his gloves and wiped the sweat from his 
forehead. With a sigh of relief he said to his talker, “They're easier to 
bring aboard than prop-planes!” 

Two weeks later he had acquired his experience—jets were no longer 
a problem. After watching four night fighters launched at 1730, the 
LSO went below to the wardroom for dinner. The weather was nearly 
perfect—almost CAVU (ceiling and visibility unlimited). But he was 
rudely jolted when the Flight Deck Officer called an hour later to say g 
that they had run into foul weather and he’d (Continued on page 148) WAVE.OFF 
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TOO HIGH TOO SLOW TOO FAST TOO LOW 
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A naval air photographer is a guy with 









plenty of what it takes to take a snap- 





shot of the enemy right where he lives. 


Pod perfected by the Second Marine Air Wing Photo Unit carries 
a K-17 camera. Shell enables lens to shoot along line of fire. 
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aerial torpedo demolished the Hwachon Dam a Navy photographer was there to record the extent of the damage. 
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EUTENANT C. C. SHIRLEY is an expert on Naval 


23 years of camera-pushing, Lieutenant Shirley has 
red a good portion of the globe with his camera, .in- 
ing a sizable hunk of the South Pole. On his second 
to the South Pole with Admiral Byrd in 1946, Shirley 
ned a lot about camera limitations in the extreme cold 
also picked up some pointers on one of the inhabitants 
hat region. 

in this particular day, Shirley was taking a navy pho- 


apher’s holiday, snapping a few pictures from a whale- 
t. When he spotted a couple of spotted seals snoozing 
an ice floe, he grabbed his camera and had the cox- 
swain heave to while he leaped aboard the big ice cube 

Shirley had been briefed on leopard seals. He knew 
they were fast, unfriendly and armed to the fangs with 
fangs. However, the hardy photographer wanted a close- 
up for the Navy’s scrap book—and anyway, the seals were 
sleeping and Shirley had no intention of waking them 

The landing was mace without disturbing the seals’ 
slumber. Some six paces from danger, Shirley stopped 
to snap his first picture. The shutter banged and the 
nearer seal shuddered a bit but dreamed on. The intrepid 
photographer took two paces forward, changed his film, 
reset the camera and shot number two. That shot was a 
real lulu. It caught the seal in the act of unsheathing his 
dental equipment and charging a photographer. 

Lieutenant Shirley beat a hasty retreat to what should 
have been prepared defenses, but the boat was missing 
The Coxswain had wearied of hanging on to an ice floe, 
had cut his engine and floated offshore while awaiting the 
crazy cameraman. 

But let the lieutenant tell his tale in his own words: “I 
continued my flight around the 30 by 50 foot floe, with 
the leopard close behind me.” 

“After I made three quick circuits around the floe, with 
the leopard close behind, my predicament was observed 
from the boat.” 

“The chief started the engine and came by the floe 
under full power, following the edge of the berg. When 
the boat was abreast of me, I leaped in. The leopard also 
leaped, but didn’t quite make the boat. He disappeared 
into the water.” 

In a way, Lieutenant Shirley’s experience symbolizes 
naval air photography. A character armed with a fast sei 
of legs, a great deal of brass and a camera taking pictures 
of the foe right in his native lair. This particular shot may 
not add very much to the Navy’s file of photographic in- 
telligence. On the other hand the picture he took is 
graphic proof that a leopard seal has some offensive equip- 
ment and is a belligerent sort of individual—not a good 
playmate. 

Photo intelligence does a similar job, it tells the combat 
forces what to expect and where. These photos are ob- 
tained right in the enemy’s backyard by photographers 
n unarmed aircraft. 

The German army had a far-sighted, as well as a pon- 
derous-named General in Oberst, Baron Warner Von 
Fritsch. In November, 1938, the General said, “The nation 
with the best photographic intelligence will win the next 
war.” 

The General may have been correct. The Pacific phase 
»f World War II used photography as a primary source ol 
intelligence. In fact, the U. S. Strategic Bombing Survey 
points out that approximately 85 per cent of all World 
War II intelligence was derived from photography and 
photographic interpretation. It is of fundamental impor- 
tance to all phases of combat. 

Prior to invasion, aerial mapping flights cover the terri- 
tory over which the troops will move. Recco photos show 
details of the production capacity of an area, of the trans- 


Air Photography—and Leopard Seals. A veteran of: 





port and communication facilities, and of the populations’ 
densities. 

Aerial photos are made of the battle-areas and of the 
area behind the lines, to determine precisely the position 
of the enemy and his strength. These pictures show the 
“soft” spots for advance, for bombing approaches, and the 
‘tough” spots, the areas to by-pass, to bomb, or bombard 

Gun cameras are carried by aircraft, not to insure the 
pilot’s receiving credit for a kill, or to get a whale of a 
good shot of a plane blowing up, but rather for purposes 
of photo intelligence. From these shots an expert inter- 
preter can tell an aeronautical engineer enough about 
“that new type jet that showed up on the northern front 
today” to give that gentleman all he needs to evaluate the 
performance of the new fighter. Also, gun camera film 
makes a “kill” very definite. 

Pictures taken of areas which have been bombed, or 
specific targets which have been destroyed, aren't in- 
tended merely to keep medals coming to the pilots. They 
are a part of damage assessment, and will tell the head- 
quarters planners whether to “scratch” a target off the 
schedule, or to re-deploy another bombing group over 
that area tomorrow. If the target has been destroyed, 
perhaps it can now be by-passed or the area occupied by 
our troops. For the purpose of damage assessment, car- 
rier photograph planes fly along with the combat aircraft 
In Korea, one of the first planes lost in the war was a 
Marine photographic plane. 

The risk is great and the plane unarmed, but the infor- 
mation received is worth the effort involved. In early 
May, 1951, newspapers carried (Continued on page 156) 





Photographer-frogman sw.ms with submarine camera which 


propels itself and takes motion pictures of submerged hazards 





















































Navy Chaplains bring ~ 
God to man — 
and man to God. 


! WAS SUNDAY morning in Korea 
There was a temporary lull in the fighting—NOT in 
deference to the Sabbath—but because the Reds had 
temporarily retired to lick their wounds 

The big guns of the MIGHTY MO were silent as were 
those of the CV’s, the LEYTE, BOXER and the PHILIP- 
PINE SEA, largest of the Navy’s aircraft carriers in 
Korean waters 

The sound of the church call—said to be the most beau- 
tiful ever to leave a bugler’s lips—echoed over the blue 
waters as Chaplains E. Richard Barnes, Methodist and 
H. E. Meade, Catholic, held non-sectarian services which 
were broadcast by radio to destroyers of Task Force 77 
and piped over the public address systems of the smaller 
combatant ships which did not have chaplains aboard. 

It was an unforgettable scene; the summer sun spar- 
kling on the water; the gentle roll of the ship; the church 
pennant flying from the yardarm; the chaplains in their 
vestments and 1,600 men in uniform forming a semi-circle 
around the small altar 

Aircraft carriers based in enemy waters generally hold 
divine services below on the hangar deck. Or the chap- 
lains wander about the ship talking to the men at thei: 


sick bay 
On the large aircraft carriers the chaplain has his own 
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office. He maintains a regular schedule for the benefit « 
the men on their off-duty hours. He advises them o1 
family matters and consoles them in times of bereave 
ment. Since it is important that he get to know them, he 
frequently joins them at mess. 

“A man stationed in combat areas,” said Rear Admira 
Stanton W. Salisbury, Chief of Navy Chaplains, “is par- 
ticularly vuinerable to bad news from home. Telegrams 
reading: ‘Mother seriously ill, come home at once’ anc 
signed ‘Sister Sue’ will throw a man into a spin 

“The chaplain’s job is to check the facts with the Amer- 
ican Red Cross. If the illness is serious he may ask ths 
skipper for the man’s transportation home. Such a re- 
quest is seldom refused. 

“*All right! We'll get him out!’ the skipper will say 

“If, as frequently happens, the illness is temporary, w« 
are at least able to alleviate the strain and worry. You’ 
be surprised,” he added, “at some of the things peopl 
write with no thought of the impact bad news will have 
on the man at the front. We are trying to educate fami- 
lies in writing the right kind of letters. We want them t 
write often, but to keep the letters cheerful.” 

Pilots stationed aboard carriers in combat areas seldor 
have time for organized prayer before a take-off. How 
ever, if a mission is particularly hazardous, the chaplai: 
offers short prayers. (Continued on page 145 
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20 Techs 


(Continued from page 78) 


fuel, cooling, hydraulic and electric 
ms and propellers, too, became as 
liar to Dave as the face of the kid 
door in Euclid 

ivy mechs have to be proficient as 
plane captains. At NATTC Memphis 
Dave Aitken learned flight line opera- 
tions, safety precautions, and how to per- 
form periodic maintenance checks, engine 
changes and trouble shooting. He got a 
thorough workout on jets, too, from the- 
wy to actual starts, runups and stops 
of jet engines on the line. 

Now Dave has completed his intensified 
course at the Aviation Machinist’s Mate 
School and is ready to put to use what 
he’s learned. “After my leave in Euclid, 
I'd like to get assigned to the Naval Air 
Test Center at NAS Patuxent River, Md., 
where I can get experience on the very 
latest planes,” says Dave. “Then I'd like 
to go to a patrol squadron for duty as a 
flight engineer.” His chances for getting 
what he wants are good. 

When Lieut. (jg) Wallace E. Sharp, 
USN, graduated from Naval Air Techni- 
cal Training’s Aviation Electronics Offi- 
cers School at NATTC Memphis, the 
Navy got a new qualified electronics offi- 
cer and Wally added to his already liberal 
aviation education. Unlike Airman Ait- 
ken, Wally is an old hand in Naval Avia- 
tion. After pinning on his gold wings at 
Pensacola in January ‘45, he flew PV Ven- 
‘ura patrol bombers in the Pacific and 
then put in a tour of duty with a fleet air 
service squadron at Miramar, Calif. After 
completing the Navy’s General Line 
School at Newport, R. I., he went back to 
Pensacola as a flight instructor for a year 
and a half before reporting to NATTC 
Memphis. 

“Before I came to Memphis, I didr’ 
know a thing about electronics,” saic 
Wally. “But now I feel competent to set 
up, operate and supervise any electronics 
shop in the Navy, and furthermore, I can 
repair my own car radio when it goes on 
the fritz!” 

Officially the Aviation Electronics Offi- 
cer’s School is simply “to provide selected 
Naval Aviators with knowledge to make 
them competent electronics officers.” In 
a brief 30 weeks, these officer students 
take a full two-year course in radio, radar 
and shop administration. A combination 
vf learn-by-doing and classroom work 
makes this possible, and is typical of the 
training methods in all the Naval Air 
Technical Training Command schools. 

Wally’s first two weeks at the school 
were booked solid with lectures in basic 
electricity and electronics. He next was 
ntroduced to superheterodyne radio re- 
eivers and practical receiver circuit an- 
lysis in the classroom which was fol- 

wed up by building a complete five 
ibe radio in the laboratory. He got the 
ame treatment with amplitude-modu- 
ated radio transmitters complicated by 
he instructors inserting “bugs” in both 
ets for Wally’s analysis and correction! 

“After basic radio we studied and ana- 
yzed aircraft motors, generators and 


electrical circuits,” Lieutenant Sharp re 
ported. “Then we were instructed in 
trouble shooting on several typical serv 
ice type aircraft radio receivers and 
transmitters. Later we learned the work 
ings of synchro systems and automatic 
radio compasses, VHF and UHF elec- 
tronics equipment, and radio altimeters 

“That was only the beginning, because 
we dug into the theory, operation and 
maintenance of radar and other pulse 
type gear. We learned about pulse cir 
cuits, basic radar theory, aircraft radar 
and test equipment, radar countermeas 
ures, and construction of special radar 
circuits.” 

Future electronics officers learn the 
meaning of the word logistics, too! They 
receive thorough indoctrination in the 
electronics supply system, squadron ma 
terial and electronics officer functions, 
allowance lists, official publications, pro 
curement and care and custody of ma- 
terial, allotments and surveys. In a final 
move to complete the picture, they learn 
management problems, personnel rela 
tionships, training subordinates and 
methods of job improvement. 

“I'm on my way to the West Coast 
now,” relates Wally. “I am anxious to 
put into practice the things that I have 
learned. Although I still have plenty to 
learn, I feel confident about taking over 
an electronics maintenance job.” 

Only two schools have been dealt with 
here, but the training principles utilized 
in them are similar to those used in the 
thirty-odd other schools of the Naval Air 
Technical Training Command. Five levels 
of training are conducted by the com- 
mand: Preparatory, Basic, Advanced, 
Specialized, and Officer. In addition to 
the ones mentioned, separate schools are 
in operation to train aerographers, air 
controlmen, aviation boatswains, aviation 
electricians, aviation electronics techni- 
ians and electronicsmen, aviation ord- 
nancemen, photographers, aviation store- 
keepers, aviation structural mechanics, 
parachute riggers, training devices tech- 
nicians, ground controlled approach op- 
erators and technicians, pilotless aircraft 
operators, catapult and arresting gear op 
erators and maintenance personnel, in 
structors and supervisors, fire-fighters, 
aircraft instrument maintenance person 
nel, helicopter maintenance personnel, 
aviation supply officers, combat informa- 
tion center officers, and photo and photo 
reconnaissance officers 

This is a lengthy and impressive list, 
but it is no more impressive than the 
mission of the Naval Air Technical Train- 
ing Command. As stated by Rear Adm 
Johnson, “Our mission is to assist the 
forces afloat and ashore by supplying 
Naval Aviation with the finest technical 
training possible—training in methods of 
operation, of maintenance and repair, and 
in utilization of equipment peculiar to 
Naval Aviation.” 

Tech Training has carried the learn-by- 
doing method of training through the 
period of peacetime preparedness and up 
to the present day. As perfected by the 
command, it offers many advantages not 
possible in on-the-job or apprentice- 
type training, formerly the bulwark of 
Navy schooling. 


Because of the time involved and the 
facilities available, Technical Training is 
ordinarily conducted at centralized loca 
tions rather than in the fleet or at other 
operating activities. However, in Tech 
nical Training, as in everything else, 
there are exceptions to a general rule 
In certain specialized kinds of Technical 
Training, it has been found not only pos 
sible, but essential, in some cases, to have 
the classroom and instructors go to the 
trainee instead of the traditional vice 
versa 

This is the job of the Naval Air Mobile 
Trainer—to take the mountain to Ma 
homet or the training to the trainee! The 
Naval Air Mobile Trainer is a small, mo 
bile school complete with trained instruc 
tors, the necessary mockups, cut-aways 
films, and technical literature, traveling 
by truck from activity to activity as 
needed 

The value of a man in his job will 
gradually but inevitably decrease if he 
does not continually keep abreast of 
changes in aircraft, weapons, and equip 
ment. Naval Air Mobile Trainers bring 
to already trained men who are working 
at their rates, the latest information on 
modifications and improvements—and, in 
addition are able to offer “refresher train 
ing.” 

Naval Air Technical Training, through 
its advanced methods of instruction and 
improved conception of what military 
training should be, has had approximate 
ly half a million men pass through its 
doors. Civilian schools have copied many 
leaves from Tech Training's book of 
methods. 

During World War II, the needs of the 
fleet were basic in nature; the needs be 
ing basic, the training was basic. There 
was little aviation equipment available 
for training—and even less was available 
in the nature of aircraft. Even in the 
late stages of the war when more modern 
planes became available, the training re 
mained basic 

Naval Air Technical Training is still a 
basic proposition—but the word “basic” 
has a new and different meaning. While 
tomorrow's planes are not available for 
training purposes, modern planes are 
The trainees learn what to do and how 
to do it. They learn how to maintain 
and operate some of the same equipment 
that is found in the fleet. As fast as new 
equipment becomes available for train 
ing, it is put into the classrooms and 
shops. Instructors are specially trained 
in the latest methods of instruction. Pro 
vided with the latest available equip 
ment, instruction is conducted at a high 
level; so that training today is “advanced” 
in concept though remaining “basic” in 
nature. All graduates of Technical Train 
ing schools are ready to assume their re 
sponsibilities at an instant’s notice 

Naval Air Technical Training believes 
that it provides the best technical train 
ing in the world. Such a standard is pos 
sible only through continual adaptation 
to the constantly changing needs of the 
fleet. Naval Air Technical Training is 
and must be, part of the flexibility of air 
sea warfare; and to all intent and pur 


; poses is a partner of the fleet wherever it 


goes around the world END 
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Your Business 


(Continued from page 123) 


fire which followed the crash and the 
pilot was killed 

In these circumstances the possibility 
of determining the cause of the engine 
failure is greatly reduced. The accident 
board may have little to go on except 
the statements of witnesses who heard 
the engine pop and quit and watched the 
pilot make the fatal mistake of wrapping 
the fighter up in a tight turn at low air- 
speed. However, even though the acci- 
dent board must report this as a power 
failure, cause undetermined, the accident 
report is still of value 

In this emergency the pilot’s incorrect 
reaction cost him his life. The accident 
board notes that had he but tightened his 
shoulder straps and made a crash landing 
straight ahead, he probably would have 
survived. 

Such a report is a valuable source of 
material for the widely read “Grampaw 
Pettinbone” page of “Naval Aviation 
News,” wherein the errors of pilots and 
crewmen are discussed each month by 
the “oldest living naval aviator.” If not 
used there, it might well be the subject 
of a WRECKORD poster, or a Flight 
Safety bulletin. 

The value of having all the aircraft 
accident records available for study in a 
central office is clearly illustrated by the 
following example. During one six-month 
period shortly after the war the Navy was 
operating two types of fighters which 
were available in large numbers. Both 
were flown about the same number of 
hours during this period. In one type, 
there were 51 fatal accidents, while in the 
other there were only 19 fatal accidents 
A study of the cause factors in these acci 
lents showed that the significant differ- 
ence lay in the number of spin and stall 
iccidents. One plane had the desirable 
characteristic of giving a warning shud- 
er prior to the stall, while the other had 

tendency to snap to the left without 

ining. From a cold statistical stand- 
pomnt a pilots chance of being alive at 
the end of the six-month period appeared 
to be about three times as great were he 
igned to one type as against the other 
Both planes were employed extensively 
in carrier operations where it is neces- 
ary to approach the stalling speed of the 
aircraft at low altitudes during the land- 
ing phase 

A Navy-wide campaign was started to 
acquaint pilots with the “facts of life” 
pertaining to this particular aircraft, 
which except for this undesirable char- 
acteristic had proved to be a very fine 
high performance fighter with an impres 
ive combat record during the last year 
of the war. Pilots were warned in posters 
and articles. Experienced pilots were pro 
hibited from flying this model until they 
had accumulated 100 hours in other 
fighter types. Meanwhile attempts were 
made to develop a satisfactory stall warn- 
ing device which would introduce arti- 
ficially the same shaking of the stick 
which warned pilot in the other type of 
impending stall. 

The pilots were exposed to a liberal 
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amount of rather gory reading material 
relative to spin and stall accidents that 
had occurred in this type. Forewarned is 
forearmed, and the success of this safety 
campaign was quickly demonstrated. Dur- 
the next six-month period the number of 
fatal accidents in this type dropped by 
over 60 per cent 

During this period accident reports in- 
dicated that a number of pilots had bailed 
out of this type following failure to re- 
cover from inverted spins. Earlier flight 
tests which had indicated that the plane 
would not go into an inverted spin were 
evidently incorrect. The accidents showed 
that the plane would go into an inverted 
spin at high power settings such as those 
used during an Immelman turn. Subse- 
quent test flights showed that recovery 
from the inverted spin was difficult, if 
not impossible, unless the throttle was 
retarded. 

This word was passed and the number 
of unsuccessful recoveries from inverted 
spins was quickly cut. Of course, there 
is always someone who doesn’t get the 
word, despite the number of safety arti- 
cles and technical notes that are prepared 
on any subject. During this particular 
safety campaign one pilot spun inverted 
from 22,000 feet to about 8,000 feet where 
he decided to give up and get out. Just 
before unlocking his safety belt, he pulled 
the throttle back. 

You guessed it! The pilot was no sooner 
clear of the plane than it righted itself 
and set up a glide for the home field. It 
crashed in an almost level flight attitude 
on the runway which ran parallel to the 
line of hangars. 

“Are we getting safer?” is a question 
that is frequently asked of the Flight 
Safety branch. It is not an easy question 
to answer, for the Navy's safety record is 
measured in many ways. 

Accident rates for the Navy are most 
commonly expressed in terms of so many 
accidents per 10,000 flight hours. Some- 
times the rate is expressed in terms of 
the number of accidents per 1,000 field or 
carrier landings. Accident rates thus ex- 
pressed have been going down for the 
past five years. Particular progress has 
been made in reducing the fatal accident 
rate, and this is surprising because actu- 


ally the average accident is more s 
than it used to be. 
Before the war only 17 per cent 


major damage accidents resulte: 
“strike” damage to the aircraft. At 
present time nearly 35 per cent of al! 
jor accidents are ones in which the ; 
is so badly damaged as to be beyon 
pair. The higher percentage of “stril} 
is a natural result of the increased 
formance of present-day aircraft. P| 
that are faster, heavier, and carry hi, 
wing loadings just naturally have gre 
impact speeds when they crash. 

The fact that the percentage of inju 
and fatalities is going down while 
seriousness of the average accident is 
the rise is a tribute to the advances t 
have been made in pilot protection. 7 
planes being procured today for the N: 
have a tremendous amount of protect 
built into the airframe. Pilot’s seats 
carrier type aircraft are stressed to st 
in place in impact forces of up to 4 
“G.” In addition cockpit structures ar 
stronger and overturn structures are «: 
signed to protect the pilot from injury 
the event the plane flips over on its back 
in a landing. 

Improvements are constantly being 
made to personal protective equipment 
The new type crash helmet which is being 
procured in large numbers is a real life 
saver. Work is progressing on a more 
satisfactory type of exposure suit. 

In terms of monetary costs, the aircraft 
accident picture is far less encouraging 
The annual cost of Navy aircraft acci 
dents has gone up rapidly in the past few 
years. The principal reason for this is the 
increased cost of planes and the equi; 
ment which they carry. Some carrie: 
type planes today carry electronic equi; 
ment which costs more than we paid fo: 
a fully equipped attack or fighter plan: 
during the last war 

Accident cause studies continue to show 
that pilot error is the most frequent pri 
mary or contributory cause factor. Pilot 
errors are involved in 65 to 70 per cent of 
all accidents. The remaining 30 to 35 
per cent are divided between accident 
assigned to material failure or errors o! 
other personnel such as tower operators 
weather forecasters, and others. ENI 





Bombs, Bullets 


(Continued from page 119) 


raised many complications for the arma- 
ment designers. Although it cannot be 
said that there were any traces of com- 
placency with naval aviation armament 
in 1944-45, matters were apparently un- 
der control for the moment. Our losses 
Our ability to inflict damage 
But danger signs were crop- 


were low 
was high. 
ping up 
The jet airplane is fast. It climbs high 
and as it reaches high altitudes it finds 
itself in well below freezing tempera- 
tures—even though it may be warm on 
the ground. Visibility to the surface is 
poor and two fast jets passing each other 
or even flying on parallel courses at high 
altitude have trouble seeing each other. 
At night it is impossible, with the naked 


eye, to find another airplane flying at 
high speed and altitude. 

Because of these characteristics of the 
jet airplane and the resulting condition 
of combat—the pilots began to encounte! 
numerous operating difficulties. 

Perhaps the most provocative current 
problem is, that the very fast jet fighte: 
when flying in the rarefied air at high al 
titutles—say 50,000 feet—cannot develop 
enough lift to permit more than a 2 to 3G 
turn. Putting it another way, the fast 
jet fighter flying at high altitude must 
make very large radius turns. The ge 
ometry of the situation of a fast jet at 
tacking a fast bomber at high altitude 
thus results in the fighter always flying 
up the tail of the bomber before an ef- 
fective firing range is reached. 

From the fighter’s point of view, the 
tail cone of the bomber is a very un- 
(Continued on page 149) 

FLYING—November 195! 












more 


crait 
ging 
acc! 


; the 
uly 
Tie 
uly 


jane 








Navy. Lifts Its Share 


(Continued from page 103) 


routes of mutual interest to the 
t services. The contribution of the 
Navy to MATS is directly proportional 

e airlift received by the Navy over 

e routes of mutual interest. The air 

for direct fleet support required for 

ulfillment of the mission of the Navy 
routes of sole interest to the Navy, 
here the requirements cannot be met 

MATS is provided by the Fleet Logis- 
Air Wings as provided for by law 

Navy has two 12-plane and one 15 
ve squadrons in MATS currently 
rating R5D or DC-4 type aircraft 
YVavy is a junior partner in MATS, 
king up approximately 10 per cent of 

operational organization of the com 
nd. Three 1,000-man, 12-plane Navy 
uadrons are attached to MATS. One 
quadron (VR-6) is stationed with the 
\tlantic Division of MATS at Westover, 
Mass. Naval Air Transport Squadron 
Three is located with the Continental! 
Division at Moffett Naval Air Station. 
Naval Air Transport squadron EIGHT, of 
Airlift fame, is still doing business in the 
same old way at Hickam AFB in Hawaii. 
The Atlantic and Continental divisions 
are under the command of Air Force 
Generals, with the Pacific division being 
commanded by Rear Admiral John Hos- 
kins, the peg-legged Admiral who com- 
manded the first United Nations forces 
to hit Korea after the war began. 

Even though the Navy comprises the 
shorter slice of the MATS pie, they are 
still delivering the goods in top form. 
Under the direction of hard-hitting Rear 
Admiral Hugh H. Goodwin, Lieut. Gen- 
eral Lawrence S. Kuter’s Vice-Command- 
er and Senior Naval Officer, MATS, the 
Navy continues to carry their share of 
the load plus. 

Speed and time are two of the most 


f 


> 


precious commodities of any wat! And 
these are the items which air transporta 


tion peddles. When limited logistic sup 
port is needed fast to provide time for 
additional 
support to arrive, air transport is the 
answer The “heavyweights” of trans 
portation—trains, trucks, ships—still must 


reinforcements and logisti« 


carry the mass of materials needed to 
fight a war. In the Korean effort, | 

haps 40,000 tons of cargo have been flow: 
to Japan from the US during the first 
year of wal This amount of cat » has 
minimum of 100 MATS 


aircraft, 60 commercial aircraft under Air 


been flown by 


Force contract, two squadrons of aircraft 
of other United Nations and a consider 
able number of Navy and Marine Corps 
aircraft, not assigned to MATS but help 
ing in a pinch. During the same period 
the Navy's Military Sea Transportation 
Service delivered more than 60 times this 
40,000 ton figure in aviation fuels alone 
Without aviation fuels delivered by sur 
face ship, even the tremendous cargo de 
livered by air would have been entirely 
impossible 

Nonetheless, the job that air transpo1 
tation has done in its field cannot be 
reckoned in standard terms of value. Air 
evacuation of wounded in Korea has 
helped cut losses of wounded by half the 
World War II figure. Without the im 
mediate delivery of items critically need 
ed, such as anti-tank rockets to stop the 
Korean armor, blood plasma to keep 
wounded soldiers living, ammunition 
when ammunition was short, carburetors 
when carburetors were short, not only 
would additional lives have been lost, but 
battles might have been lost—perhaps a 
war. So let it be understood that ai: 
transportation serves a tremendous pu: 
pose, even though it has delivered less 
than 5 per cent of the total logistic re 
quirements of the continuing Korean 
campaign. 

During May 1950, the month prior to 
the kickoff in Korea, less than 70 tons 





MATS to 
In the month of August, on 
month following Korea, VR-6, a membe: 
of the Atlantic division, alone supported 


ff cargo was delivered by 


Japan 


the Pacific airlift by hauling more than 
70 tons of material from the East Coast 
of the US to Japan Utilization figure 
of the Navy squadrons of MATS, whicl 
were pegged at 6.0 hours per day pre 


Korea, rapidly climbed to 9.0 hours pet 
uncer the } ire 1 the police 
tion These figures came back to 6.0 
hours only after the requirements cam 
In addition to the direct air transport 


upport provided by the Navy comp 
nents of MATS to the Pacific airlift, some 
16 Navy pilots from VR-6 were siphons 
into Air Force MATS units in the Pacifx 
to act as navigators This was done to 
alleviate a critical shortage of Air Forc« 
navigators. Although it was an unusua 
occurrence, the fact that Navy pilot 
were called upon in this emergency be 
cause they also are navigators, is a good 
example of the working relationship be 
tween the Air Force and Navy units of 
MATS 

While Rear Admiral William G. Tom 
linson was Commander of the Pacific di 
vision he wore his tie tucked into hi 
shirt front Air Force-fashion. His Sar 
geant driver answered his directions with 
a snappy and salty “Aye, Aye Sir.” This 
is a homely example of the mutually 
cooperative spirit extant in MATS. It 
exemplifies the working arrangement be 
This spirit of co 
camaraderie not only 


tween the two services 
operation and 
works during working-hours, but it ex 
tends into the after-hours relationship 
At Westover AFB, Capt. H. P. Badger 
was long the elected chairman of the 
board of the officer’s club, while one of 
his senior Chiefs held the same position 
at the NCO club 
MATS gets critical items “over thers 

in a hurry—Naval Aviation is a part of 
this air transport team END 





BuAer’s Goal 


(Continued from page 67) 


speeds well into the supersonic range. As 
flight speeds are increased further and 
further, the ramjet and rocket become of 
greater interest. At present, the major 
lifficulty with the latter engines is the 
extremely high fuel consumption, which 
seriously limits range. However, it may 

e said that, at present, power plants 
‘xist which permit flight—within certain 
range limitations—at almost any desired 
peed. 

It has been estimated conservatively 
that by 1960, operational airplanes flying 
it speeds of about 1,500 m.p.h. at altitudes 
above 50,000 feet will be entirely feasible 
Under these conditions, a serious problem 
arises in connection with high stagnation 
temperatures, which will reach a value of 
300° F. or more. These high tempera- 
tures are due to compression of the air 
as it strikes the fast moving plane, with 
additional heating due to friction of the 
air over the skin of the ship. 

Even though the outside air is very 
FLYING—November 1951 


cold (about —67° F.) it cannot be brought 
in to cool the aircraft because it will rise 
to these same temperatures in the proc 
ess. This temperature increase will not 
only necessitate increased structural 
weight, but will also introduce weight 
penalties in the form of large refrigera 
tion units for cooling the crew, communi 
cations equipment, instruments, engin 
accessories, batterics, tires, et The in 
genious ap! lication of comvressed au 
turbines to provide this refrigeration is 
discussed elsewhere in this Naval air 
power Issue. 

The Navy is conducting a broad ex 
perimental program both in its own lab 
oratories and through contracts with ci 
vilian organizations to develop new struc 
tural materials to withstand these high 
temperatures. This problem is compli 
cated by the fact that these materials 
must not only be light but also strong at 
high temperatures and freely available 
Titanium and its alloys are some of the 
more promising developments in this pro 
gram. Since the increase in temperature 
depends on the square of velocity, the 
problems introduced by aerodynamic 





heating can be expected to increase rap 
idly as operational speeds are increased 
further 

Since Navy airplanes are intended pri 
marily for carrier-based operation, the 
retention of satisfactory low speed flying 


qualities cannot be ignored, regardless of 
the high speed for which the airplane 1 
designed Unfortunately, many of the 
design features dictated by high speed 
considerations are not conducive to good 
low-speed qualities, and a considerab! 
amount of the effort on high-speed air 
craft has necessarily been concentrat 
toward improvement of low-speed cha 
acteristics 

One important step in this direction w 
taken by the Navy shortly after Worl 
War II. At this time, it was becoming, 
evident from the results of research both 
in Germany and in this country that on« 
attractive feature from the standpoint of 
high-speed flight would be highly swept 
back wings. It was also evident that on 
a swept-back airplane some difficulty 
could be expected with stalling charac 
teristics and stability and control near 
the stall. Rather than wait until a high 
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speed airplane could be designed and 
built, the Navy had two conventional! 
fighters fitted with swept wings. These 
modifications were intentionally kept 
imple and inexpensive, and the airplanes 
were therefore limited to low-speed flight 
But they provided an early opeortunity 
to study effect: of sweepback in actual 
flight, and results permitted valuable and 
necessary correlation between flight be 
havior and measurements in the wind- 
tunnel measurements. 

In order to facilitate flight research on 
aircraft, the 


transonic and supersonic 
Navy and the Air Fores 
the National Advisory 
Aeronautics with a number of special re 
search airplanes including the Douglas 
D-558-I and D-558-II, the Bel! X-1. and 
the Northrop X-4, and are cooperating 
vith the NACA in the conduct of its re- 
search programs. Much valuable infor 
mation has been obtained in these inves 


have provide 
Committee fo: 


tigations, but much more is needed if re 
earch is to stay a large enough jump 
ahead of production design 

The results of this flight experience 


and the results of high-speed missile test- 
ing have aided in the interpretation of 
theoretical and model test results, there- 
by increasing the value of subsequent in 
vestigations. The flights to date have also 
heen extremely useful in pointing out the 
areas in which the research to be con- 
ducted during the next few years can 
nost profitably be concentrated. 
Notwithstanding the optimistic note on 
which operational supersonic flight is be 
ng pursued, the problem of pilot and 
crew emergency escape from aircraft at 
high speed is being given considerable at 
tention. Although ejection seats have 
proved adequate for escape from today’s 
fighters, it appears obvious that the pilot 
and crew of an airplane flying at speeds 
well into the supersonic range will need 
considerably more protection in the event 
that they are forced to abandon ship 
For this reason completely jettisonable 
nose sections have been proposed and 
are being investigated. Present knowledge 
indicates that these nose sections will 
have to be stabilized independently by 
fins in order that the large forces which 





might be encountered during the n 
of an unstable nose section can be ay 
and the possibility of injury tc the 
reduced to an irreducible and at 


minimum 

From this brief view of supe: 
flight possibilities, the following c: 
sion may be drawn: Supersonic flig 
an operational basis is very defin 
feasible. Before such operation car 
come routine, however, a great de; 
research and development must be , 
pleted. The Navy is participating \ 
ously in this effort, not only for the 
mediate goal of more effective naval ; 
tion but also for the eventual benef 
commercial aviation as well 

The final limitations on the exter 
supersonic flight possibilities, if in 
such limitations do exist, cannot be « 
mated at the present time. When ji 
realized, however, that basic laborat 
tests have already been directed tov 
conditions involving speeds 15 times 
speed of sound at an altitude of 200.00 
feet, the possibilities are vast and ex 
tremely staggering END 
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Quarterback 


(Continued from page 55) 


both with the civilian and military agen 
cies in such matters as flight rules, loca 
tion of airports, safety regulations and 
international airways. It maintains aero- 
logical services which work closely with 
the Air Force and Weather Bureau to 
serve all those who use the air. Finally, 
the Flight Division seeks by instruction, 
education and better design of devices to 
improve the safety record of Naval Avia 
thon 

From the beginning, Marine Corps 
pilots have been trained as Naval Avia- 
tors. Only after receiving their wings do 
they branch out into the specialties of the 
Corps. As the last war amply showed, 
they never forget their basic training and 
are available to supplement and support 
Naval Aviation when needed. Because 


they use the same types of aircraft and 
aeronautical equipment, there exists a 
Marine Aviation Division in the Office of 
the Deputy Chief of Naval Operations 
(Air). Its Chief serves as an Assistant 
Commandant of the Marine Corps and 
thereby provides close relationship be- 
tween the two organizations 

A striking development of the last few 
vears has been the expanding field of 
guided missiles. There may come a day 
when they will be as common as big guns 
or aircraft. They will then be integrated 
into the Navy system. Right now, prog- 
ress is being made daily both in develop- 
ment and production, but much is still 
experimental. So long as this situation 
prevails, there will be a need for a guid- 
ing hand to coordinate the Navy’s activi- 
ties in this field and to act as representa- 
tive in dealing with the other services 
and the Research and Development 
Board. A special Guided Missiles Divi- 
sion under the Deputy Chief of Naval 
Operations (Air) is charged with looking 


after this responsibility 

The Navy believes that its aviat 
program was shown to be fundamenta 
sound when operations in Korea put it t 
the test. The Navy and the country hav« 
a right to be proud of the speed wit! 
which Naval and Marine Corps aviatior 
responded and went into action. The 
plane types were more than adequat 
the training and doctrine effective in the 
support of United Nations Forces; a1 
the ability to work with other Services 
and with allies gratifying in the extreme 

There are lessons to be learned! In ; 
field of rapidly changing progress suc! 
as aviation there are always lessons to b« 
learned. The Office of the Deputy Chief 
of Naval Operations (Air) is studying 
the experience of Korea and the techni 
cal developments of American scienc« 
and engineering. On these bases new 
programs will be worked out to kee; 
United States naval aviation up to the 
high level it has always achieved in the 
past. ENI 








Envelopment 


(Continued from page 64) 


he reversed. 

4. By mounting anti-tank weapons, ar- 
mored attack can be repulsed or serious- 
ly hampered. 

5. A force may be landed in its selected 
formation for the assault. The support- 
ing arms can be properly disposed in re- 
lation to the direction of the attack. 

6. The reserve is committed at any se- 
lected point, at any selected time, in any 
formation, and can attack anywhere. 

7. The conventional forms of ground 
warfare such as ground security elements. 
approach march formation, and deploy 
ment are not necessary. The place of 
ground contact cafinot be determined by 
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the disposition of the enemy. 

8. Logistic support comes from the air, 
during the second and subsequent trips 
of the helicopters. 

9. Should displacement become desir- 
able, the helicopters return, lift the heli- 
copter-borne assault force, and re-land 
it in the desired locality. 

10. There are few—if any—areas re- 
stricted to helicopter landings and even 
in restricted areas the helicopters can 
hover while loading and unloading. 

11. The troop elements of helicopter- 
borne assault forces, when in the air, can 
alter their landing formation. 

12. These forces can seize objectives 
in areas inaccessible to other modes of 
transportation. 

13. The small landing area required, 
and the ability to lift and land vertically, 
make it possible to concentrate large 


forces in a small area in a short perio 

14. Conventional ground fortified area 
‘an be ignored, assaulted from the rear o: 
enveloped with relative ease. 

Perhaps the greatest contribution b: 
the helicopter to the assaulting Landin 
Force is the favorable probability of su 
vival under atomic attack. The natur: 
dispersal of the helicopter waves enrout: 
to the landing areas coupled with thei 
relatively high cruise speeds offers th« 
solution to the ship to land operatio: 
which is impossible of attainment wit! 
present or projected surface assault craft 
It permits immediate assault of enem: 
areas which have been subjected to tac 
tical atomic bombing. The vertical er 
velopment of enemy troops whose sens¢ 
are stupefied with shock would assur 
nothing less than success to the attacke: 

EN 
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Flight foresight... 















Experienced flyers everywhere know that craft engines . . . they are the first choice 
it’s sound flying to fuel and lubricate of many leading airlines and aircraft and | 
planes with dependable ESSO AVIATION engine builders throughout the world. 


PRODUCTS... proved by more than 42 years 
of actual performance in the air. Constant 
research at modern petroleum laborato- 
ries has kept the famous Esso Wings fly- 
ing high for quality year after year. 


Because ESSO AVIATION PRODUCTS are 
specifically processed to meet the exact- 
ing requirements of today’s modern air- 
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Again this week! 
Laperinced Constellations wil add another 


S03, 000 miles to their Kecord of De “pe nUabililpy 


THAT'S FLYING EXPERIENCE—over three million miles—every week! 
Internationally famous, Constellations carry more people over 
more oceans and continents than any other modern transport. 
Experienced Constellation service also excels at home. 

Four great domestic airlines now offer dependable Constellation 
service to principal U.S. cities! Next time you travel choose one 
of the fifteen world airlines that fly experienced Constellations. 


KOREAN BOOMERANG — Like Lock- 

















heed’s famous Hudson Bomber 
(“Old Boomerang”) of WW IL, 


the F-80 Shooting Star has 


proved rugged in combat. Built 
to take terrific battle damage yet 
return to base, the F-80 did ex- 
actly that in Korea... another 
“Boomerang.” 


SCIENCE OF DEPENDABILITY — Lock- 
heed’s new Electronics Building 
will house an advanced “Weath- 
er Laboratory, where every effect 
of weather can be studied first- 
hand...increasing the experience 


behind Lockheed dependability. 
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PHILADELPHIA 


NEW ORLEAN 





DETROIT 


CHIcaGo 


Fly Constellations Via 

In rHeE U.S.—Capital Airlines, 
Chicago & Southern Air Lines, 
Eastern Air Lines and Trans 
World Airlines. 
Overseas—Air France, Air 
India, Avianca, B.O. A. ¢ 
Israel Airlines, KLM, L.A.V., 
Pan American, Panair do 
Brasil, Qantas, South African 
Airways, TWA. 
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Lockheed 
BEGINS WORK ON 
GIANT JET BOMBER 


Production of an undisclosed number 

iant B-47 jet bombers has begun at 
Lockheed’s Marietta, Georgia. factory. 

As the world’s leading producer of 
et aircraft and modern high-speed 
tr insports, Lockheed is especially 
jualified to build the Boeing-designed 
B-47’s for the Air Force. Production 
floor space at Marietta, plus Lock- 
heed’s California factories. makes 
Lockheed as large today as the entire 
U.S. air-frame industry in 1910. 


What's going on at Lockheed? 
Lockheed has developed a high-speed 
amera with a speed range of from 
1.000 to 3.000 frames a second. At 
3.000 per second, a 100-foot roll of 
lo-mm film goes through the camera 
nl} i seconds. Purpose of the speed: 
to check results when fast-dropping 
die hits a blank piece of metal. Ob- 
ective: development of stronger. new- 
type alloys for greater. faster aircraft 

. Another current research project 
reates arctic flying conditions 20,000 
feet above the California desert. On an 
ictual F-O4 All Weather Jet Fighter, a 
spray bar shoots a fine. foggy mist on 
e nose and wing. building up lavers 

ice. Plane’s de-icing equipment is 
hus tested in actual flight. 


Past and future at Lockheed... 
One of Lockheed’s earlier transports, a 


> 


Model 10 Electra, is approaching its 25,000th 
uur of flying time, in continuous service 
nee 1937 for South Coast Airways, Ptv.. 
td.. of New South Wales (Australia)... 

New Lockheed Super Constellations, in 
ervice by year’s end, will be the largest, 
stest, rangiest commercial transports in 
ervice. So well have earlier Constellations 
roved themselves around the werld that 
nore than 100 Super Constellations were 

wdered before the first production model 

flew...The new Lockheed-deve lope d thin 
wing for the advanced F-94C—so thin it 
ooks almost fragile —is strong enough to 
support two fully-loaded Super Constella- 
ons (150 tons dead weight!—one at each 
wing tip. This new plane, America’s con- 
tinental defender because of its electronic 
superiority,,.contains enough installed elec- 
trical power to supply a small community. 


. 
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The Padre’s on Deck 


Continued fror page 138 


Clergymen entering the Navy Chaplain 
Corps for the first time are sent to the 
Chaplains’ School of Indoctrination at 


Newport, R. I. for an intensive, eight 
weeks course in naval functions and 
terms. After graduation they are assign 
either to aircraft carriers, battleships 
destroyers, or to a naval base. Service 


rotated. The chaplain serving aboard an 
aircraft carrier may later be assigned t 
the Marine Corps ground troops How 
ever, although he wears the Marine uni 


form he retains his naval rank 

Large aircraft carriers like the Boa 
have two chaplains aboard, a Catholi 
and a Protestant. A battleship may have 
three or four including a rabbi 

The Navy Chaplain Corps is proud of 
its record dating back to 1775 when the 
Continental Navy, in its’ regulatior 
adopted November 28, 1775, decreed 

“The Commanders of the ships of the 
thirteen United Colonies are to take car« 
that divine service be performed twice 
day on board, and a sermon preached on 
Sundays, unless bad weather or othe: 
extraordinary accidents prevent.” 

First mention of a chaplain in the 
Journals of The Continental Congress re 
fers to the chaplain’s share in the distri 
bution of prize money. On January 6, 
1776 Congress passed a resolution which 
included the provision 

“The Commander in Chief have one 











the performance of their duty 


When an LST 


chaplain goes ashore with the met 
Chaplain Salisbury said. “He says: ‘Boy 
here we go'’—and he goes with ther 
Although the Cx rps has been ftortur 
in not losing a ts 28 chaplai vi 
served in Korea t il Navy chay 
ost their lives in Wor War II. The f 
tw Ctr i T} I Kirkpat 

! Aloysius H. § t ere Kk 
when the Japan ‘ it Pe 
Harbor. Chaplain Kir} trick wa 
the ARIZONA: Chaplai Scl tt 
OKLAHOMA 

Chaplain George S. Rent é 
preserver t i l the t 
clung to a lifeboat after the Aircraft C; 
rier HOUSTON had gone dow in t 
battle for Java 

I've lived my life,” the Chaplain told 
the boy yours is just beginning 


The voungster refused the life belt but 


the Chaplain took it off anyway, said a 
brief prayer for the men clinging to the 
boat and swam away Shortly after he 


disappeared 

Four Navy chaplains were taken pri: 
oners by the Japanese in the five mont! 
campaign waged to conquer the Phili 
pine Islands. They were Ear! Brester of 
the Holland, D. L. Quinn of the Sixteenth 
Naval District; F. J. McManus of the 
Canopus and H. R. Trump of the Fourth 
Marine Regiment. McManus and Trump 
were on Corregidor during the last day 
af its defense and were made prisonet 
when it surrendered May 6, 1942. The 
fight to be allowed to hold divine service 
for the men is a story in itself 











twentieth of the said allotted prize When a recruit comes into a Naval 
money . ; Training station two people greet him 
“That the lieutenants of marines, sur his drill instructor az The 
geons, chaplains pursers boat chaplain welcomes hin I he 
gunners, carpenters, the masters’ is his friend. Said Adn 
and the secretary of the fleet, share to The military t1 , 
gether, and have two twentieth parts and man. We do the rest ture 
one half of one twentieth part divice on sex education, the isic mora i 
amongst them, equally of all prizes taker ciple narriage and family relatior , 
when they are in company citizenship ar elig 
On November 15, 1776, more than a Fifty per cent of the men comir: 
vear after the first vessels had been au the n ce have o reli tr 
thorized, Congress fixed the pay of of ir M you, we nt cram re 
ficers in the Nav The base pay of the the throat hut if the ‘ ‘ 
chaplain was $20 a month est ure there t e it t he 
Chaplains have long proved their abil He f 
ity to accept their share of hardships The chaplair te G 
along with the men and many have died to G END 
Wi f (; ld The end of host t u 1945 
Ings Oo Oo means brought an end to the worl 
, : rest. The Navy Department realized that 
Cont ued jrom page 105) it must be prepared t meet any tnreat 
to America that these conditions might 


ting, from all the Naval and Marine Air 
Reservists in the fleet. For the past five 
years, we've been saying they're good 
Now they are proving it in action! 

This comment came from a man who 
knows what he’s talking about. He’s been 
a Naval Aviator for almost 30 years and 
during World War II was captain of the 
flattop HORNET Right now he com- 
mands a carrier division in the fleet 


breed. During the war it had spent ab« 
$25,000 each to train some 60,000 aviator 
In addition most of these men ha 

tained a priceless asset: combat exper! 
ence purchased only by fire, fear and 
blood. Navy air and ground crewmen 
too, were experts in their fields. Without 
them no pilot or plane can fiy. Their 
knowledge had to be saved, too. Postwar 
military budgets prohibited a large full 


time Naval Air Arm. Naval-Marine Air 
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Reserve was the answe 

Using less than one cent of every de 
fense dollar to operate its proficiency 
maintenance program, Naval-Marine Air 
teserve keeps six pilots or technicians 
in fighting trim at about the same cost 
that would be required to keep one of 
them on full time active duty 

During the months of late 1945 and 
early 1946 when America was disarming 
at a breakneck rate, Reserve pilots, ait 
and ground crewmen were returning to 
civilian life by the thousands. Imme- 
diately after separation some of these 
men continued fiying and working on 
planes at their nearest Naval Air Station 
“to keep their hands in.” In the mean- 
time the administrative groundwork was 
being laid for the efficient and far reach- 
ing Naval-Marine Air Reserve of today 

Organized squadrons patterned after 
fleet squadrons were first commissioned 
at twenty-one major cities throughout 
the United States on July 1, 1946. They 
have grown and developed ever since 
Naval Air Reserve can now man over 
fifty-five carriers of the mothball fleet 
with trained aviation personnel. faster 
than the carriers themselves can be 
readied for action! 

Because of their Saturday and Sunday 
once-a-month training, these men were 
called “Weekend Warriors.” The average 
Weekend Warrior” flies about 100 hours 
a year including his regular annual two- 
weeks active duty training tour aboard 
a carrier or at a fleet air station. He 
uses one or more of 15 types of combat 
and service aircraft including such post- 
war models as Panther, Phantom and 
Fury jet fighters 

Last year Naval and Marine Air Re- 
servists flew almost 900,000 flight training 
hours in over 2,000 planes with the out- 
standing safety record of only 5.4 acci- 
dents per each 10,000 hours flown. In- 
cluded in the 5.4 figure are even the most 
minor of accidents 

While the majority of squadrons are of 
the carrier fighter or attack types, there 


are reserve patrol, lighter-than-air, trans- 
port, and fleet air service squadrons 

Each pilot during his weekend training 
periods works as a part of his squadron 
carrying out a syllabus designed to main 
tain proficiency. This is no Sunday flying 
club. Every minute the pilot is in the ail 
is used in formation tactics, gunnery, 
navigation, bombing or any one of the 
hundreds of other chores required of 
Naval Aviation. Marine Reserve Squad- 
rons naturally emphasize close air sup- 
port of ground troops 

Prior to the Korean War, squadrons of 
Naval Air Reservists went aboard fleet 
and training aircraft carriers during their 
two-weeks annual training duty. Aboard, 
they utilized their own organization and 
supporting personnel. They kept up to 
date on carrier operations which have 
been changing and constantly improving 
since the Reserves were on full time 
active duty in 1945 or ‘46. During the 
Korean operations this phase of the re- 
servists’ training was conducted at fleet 
air stations because of the non-availabil- 
ity of carriers. There, too, bombing, anti- 
submarine, rocket firing, simulated com- 
bat strikes and other operations required 
in air-sea warfare were practiced. 

Marine Air Reserve squadrons spent 
their two-weeks active training duty on 
maneuvers at El Toro, Calif., or Cherry 
Point, N. C. Working closely with Ma- 
rine ground troops they sharpened up 
their close air support specialty. An 
Army General in Korea testified to the 
effectiveness of this training when he 
was asked what he needed for his offen- 
sive then underway. Looking up at a 
flight of strafing Corsairs, he said, “Just 
one thing. More of that Marine close air 
support.” 

No matter how good a pilot is, he is no 
better in war than his support. To keep 
him flying, many specialized ground crew- 
men must assist him. To keep the pilots 
in the air, the Organized Reserve week- 
end training includes classroom, shop, 
radio, control tower, photo lab, ordnance, 





and other technical work for sp: 
in these fields. Ground training 
competent instructors using about 
lion dollars worth of training eq 
keeps the technicians of the Rese 
to date in Naval Aviation. 

Although most of the pilots of 
Marine Air Reserve are World \ 
veterans, many of the enlisted 1 
cians are youngsters who got thei 
in Naval Aviation within the rar 
the Reserve 

Pilots, like everyone else, grow 
as the years roll by. Right now the yj 
tors of Naval-Marine Air Reserve a:e 4 
good or better than they were in the las: 
war. Korea has proven this. But the 
is drawing ever closer when they'll hay 
to take the back seat for a new geners 
tion of Naval Aviators. Provision ha 
been made for the gradual transfusion of 
new blood to replace the old. That is th 
Naval Aviation Cadet program 

A qualified youngster who want 
become a Naval Aviator enlists in t! 
Naval Reserve. Upon acceptance as 
cadet he receives 18 months of intensiv 
flight training followed by 30 months o 
active service and experience in the flee: 
as an Ensign if Navy, or as a Secon 
Lieutenant if he’s a Marine. At the en 
of this tour he returns to his home an 
is encouraged to join in his nearest Nava 
or Marine Air Reserve squadron. A 
though it’s not compulsory—he usual! 
does. As an added incentive many in 
dustrialists and businessmen have organ 
ized to help him find civilian employ 
ment in areas nearest to Naval Air 
Reserve Stations or Training Units. 

Only a relative few of the squadrons 
of the Reserve were recalled to active 
duty to fight in the Korean War. The 
exact strength of the squadrons remain 
ing in a standby status is guarded by 
military security, but like their comrades 
who acquitted themselves so well in 
Korea, Naval-Marine Air Reserve stands 
ready to meet any threat to America’s 
security. END 











Whirly Bird 
(Continued from page 75) 

blade tip, the question of weight would 
not be too serious. The mixing depart- 
ment of the engine could be back in the 
fuselage some place and mixed fuel could 
then be fed up through hub and rotor to 
the combustion chamber 

Such an installation would have a lot 
of advantages. First, of course, is the 
more efficient use of power. Then comes 
the ease of pilot control of rate of flow 
of fuel; the much greater fuel capacity 
(and so range and speed); the lack of a 
transmission system as the hub would 
need only a bearing to rest on; and the 
lighter weight of the rotor blades 

The Navy firmly believes that the heli- 
copter has “not yet begun to fight.” Al 
ready the egg beaters have replaced fixed 
wing aircraft for use aboard battleships 
and cruisers and there is no reason to be- 
lieve that, in the not too distant future, 
there may be collapsible helicopters 
stowed aft in submarines and forward on 
146 


destroyers. As someone said, “The only 
thing a ‘copter won't do is what it hasn't 
been asked to do.” 

The list of the helicopter’s abilities is 
already long although it has just begun. 
For instance, when the U.S. Wildlife 
Service found, for reasons only known to 
itself, that it wanted a count of muskrats, 
a Navy helicopter obligingly counted the 
critters. Or the case of the ex-K-9 corps 
members who had grown not only wild 
but dangerous around Sandy Hook. Not 
forgetting their war training, these dogs 
were a menace and could not be caught. 
Attempts to hunt them on foot failed so, 
at last, they were tracked down and shot 
from helicopters. And then there was the 
‘copter which rescued a fawn trapped by 
a forest fire. Or scare the bejabbers out 
of poachers doing a little out-of-season 
murder 

In the field of rescue the capabilities of 
the ‘copters are almost infinite. Men have 
been picked up out of the sea, off sink- 
ing ships, out of the clutches of Koreans 
and the fond embrace of Chinese “volun- 





teers.” 

Helicopters have carried just about 
everything from mail to females. They 
have been used to study traffic prob 
lems, watch schools of fish, carry a cari 
bou (shot by the pilot) back to the ship 
(presumably for caribou steak—an ex 
tremely rare delicacy), make soundings 
of the ocean, fly shark patrol for swim 
mers, and dry off pastures for model ai: 
plane meets. 

This already lusty baby is, if the Nav 
has its way, going to grow up to be quit 
a man. When the problems of speed, st: 
bility, ease of navigation and piloting a 
solved, the Navy helicopter of the futur: 
may well be as sleek a plane as any jet 
fighter of today. It may, indeed, be a jet 
powered fixed wing airplane which ca: 
ries in its fuselage the rotor of a helico 
ter. This dual purpose plane could get 
there in a hurry and then hover all da 
it could combine all the capabilities « 
both fixed and rotary wing planes an 
possibly, add some capabilities not y: 
even considered. ED 

FLYING—November 195 





ne an 
tN 

n. A 
USUal 
ny wu 
orgar 
mploy 


al Air 


S. 


adrons 


active 

The 
‘main 
ed by 
rade 
ell ir 
stands 
rica 

END 





Scratch a MIG 


By Lieut. Cmdr. W.T. Amen 


MIG-15 fired on the Corsair lead- 

er of our strike group from a steep 
high-side run as our attack planes 
retired in column south to their ren- 
dezvous area after a bombing run on 
the Sunuiju-Antung bridges 

The Corsairs immediately changed 
their rendezvous point and the MIG 
pulled up vertically and came down 
about 3,000 yards behind my division 
of F9F’s. We had not seen him but 
when an F4U pilot called him out as 
‘right behind our jets,” four necks 
swivelled as one and I spotted the 
MIG at 7 o'clock, level and closing 

We turned into him and passed 
head-on—no chance to fire. The ene- 
my jet went under us, then pulled 
up into a right chandelle As I 
turned left to scissor him I was 
agreeably surprised to see him 
straighten out after only 180 degrees 
of turn. From then on until he was 
hit he behaved like a student pilot 
midway through the “dogfight” syl- 
labus. But he was flying a much 
better aircraft than any student I 
had ever instructed 

The chase began down around 3,- 
000 feet, worked up to the base of the 
overcast at 15,000 feet and back down 
again during the 10 minutes it lasted 
The MIG gained distance in straight- 
away climbs and climbing turns but 
always turned back into me while 
still too close to get in a head-on run 
He showed a tendency toward high- 
speed stalls in his tighter turns, 
which may have been due to the oc- 
casional burst I was able to lay up 
ahead of his nose from hopelessly 
out of range. 

He was never able to out-turn me 
and he never stopped trying, for 
which I gave thanks. At any time 
he could have straightened out and 
pulled away in a climb or dive to re- 
commence the fight on his own 
terms. When we reached the bottom 
of the overcast he could have dis- 
appeared into it. Occasionally he 
changed direction of turn, practical- 
ly signaling his intention beforehand. 

Had he been a student on a check- 
flight I would have been forced to 
give him a down-check. As it was, 
he helped me administer a perma- 
nent “down” when he began a 30- 
degree diving turn to the left at 
about 7,000 feet. By cutting across, 
I was able to close to within about 
1,500 feet, meanwhile exceeding 
maximum allowable speed. As we 
reached 3,000 feet, my airplane be- 
gan to build up a “buffet” which 
forced me to stop firing end pull out. 
Out of the corner of my eye I saw 
the MIG pilot pull his nose up and 
flip onto his back as if to begin a 
split “S.” As he was only 900 feet 
abov> the ground I didn’t think much 
of his chances. 

My wingman observed small pieces 
of MIG breaking off as I fired during 
this last dive and my three com- 
panions watched him hit going 
straight down. He exploded. 


A’ 1005 on November 9, 1950, one 
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ccent on 
Opportunity 


Until recently Private First Class Myron 
Jarman of Beverly Hills, California, was 
a student at Santa Monica City College 
and U.C.L.A. One day he read of the 45 
career fields in the U. S. Air Force train- 
ing program, and recognized his chance to 
combine his interests and aptitudes in 
creating a responsible job for himself. 


Soon after enlisting he became a stu- 
dent machinist. In the photo, he is ‘‘blank- 
ing out a lathe model.”’ Under his instruc- 
tor, Staff Sergeant Albert D. Clark of 
Loveland, Colorado, Airman Jarman will 
learn mechanical drawing, blue print 
reading, use of small hand tools, lathes, 
milling machines, contour machines, 
shapers, heat treating and grinding. 


After 21 weeks of school, Myron will be 
an apprentice machinist. As he advances 
in experience and ability, his rank and 
pay will increase. He can find a vital and 
interesting career in the U. S. Air Force. 


You, too, can have this opportunity! You 
ean earn while you learn, in the field 
where you qualify. Find your place in one 
of the more than six hundred job special- 
ties in the Airman Career Program. For 
details visit your nearest U. S. Army 
and U, S. Air Force Recruiting Station. 


U.S. AIR FO 
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Highest Scorers 
in the World’s Toughest Game 


win with ADEL 


Time and again, the world’s leading aircraft manufacturers 
have scored with ADEL products in meeting the severest 
requirements of both civil and military aircraft and 

\ eentere. Since the beginning of World War II, ADEL 
has worked closely with prominent planemakers to 
develop and manufacture hydraulic control equipment 
surpassing the industry’s most exacting standards. 

Today, ADEL is intensifying its program of advanced 
research in aircraft hydraulics, and is solving the many 
problems born of the new developments in military aviation. 
ADEL offers the world’s most complete line of aircraft 
hydraulic control equipment, including a full complement 
of hydraulic, fuel heater and anti-icing accessories, clips 
and line supports, PLUS an engineering service which 
assures the “solution to satisfaction” of your most 

critical hydraulic problems 

Whatever the nature of your problem in aircraft hydraulics, 
it will pay you to call on ADEL first. Address: 


ADEL DIVISION, GENERAL METALS CORPORATION, 
10775 Van Owen Street, Burbank, California. 


_|  MCDONN 
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Paddle Wavers 


(Continued from page 135) 


better come take a look 

Unbelieving, he went topside. It 
dark and snowing heavily. Visibility 
near zero. He could hear the return 
planes but, try as he might, could not 
them 

The crew made all necessary prep 
tions to bring them aboard and the 
turned into the wind. After 35 min 
of “I can’t see you and you «| 
see me,” the LSO had all four pla 
safely aboard. Then he and the pi 
went below for some much needed 
Navy coffee 

The LSO’s job calls for precision, t 
ing, good judgment and experience. A 
pilot himself, he is the key man abo: 
an aircraft carrier during landing ope 
tions, and it is his judgment that dete 
mines whether the plane shall la 
aboard or not. He undergoes extensi 
specialized training at the Carrier Qua 
fication Training unit at Pensacola ar 
leaves qualified for the “Paddle Pusher’s 
racket.” 

The LSO and the pilot by necessity ar: 
one of the best co-ordinated teams in the 
Navy. Pilots are trained in carrier land 
ings on the “bounce field,” a simulated 
carrier deck ashore. There they learr 
proper carrier landing procedure and 
techniques. The LSO works with them 
on the bounce field too. The more work 
on the bounce field the better the team 
when the time comes to operate aboard 
ship. 

The LSO works with a bright colored 
signal paddle in each hand so the pilot 
can see him at a greater distance. Whilk 
some of his signals are merely indica 
tions to the pilot for an improved ap 
proach, two are mandatory—the Wave 
Off (both paddles waved over the head) 
which means pull up and try again, and 
Cut (LSO’s right arm brought across 
chest in cutting motion), which means 
land right now. 

Signals in addition to the Wave Off and 
Cut relayed to the approaching pilot via 
the LSO’s bright-colored paddles are 
Roger (arms extended horizontally to the 
LSO’s sides) indicating the approach is 
OK; Low (both arms lowered at angles 
from the Roger position) the plane is too 
low—come up some; High (both arms 
raised at angles from the Roger position 
the plane is too high—let down som 
more; Come On (both paddles brought ir 
towards LSO’s face from Roger position 
the plane is too slow—speed up; and Fast 
(right arm dropped to right leg fron 
Roger position) plane is too fast—slow 
down. 

The occasional accidents usually mak« 
landing signal officers gray before thei 
time. Which is why so many of then 
try to wangle other jobs—besides the 
are pilots themselves and would muc! 
rather be in the cockpit than wavin; 
the paddles. But they usually wind u; 
where they started—with a pair of pad 
dles in their hands, bringing ther 
aboard. Old landing signal officers neve 
die, they just wave away EN 
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Bombs, Bullets 


(Continued from page 140) 


thy place to be, since the bomber 
know the pursuit curve too, and can 
xpected to insure a warm reception 

4, fighter flying into the hail of bullets 
a bomber’s tail turret, is, to put it 

ly, at some disadvantage 
fact, radar may be 
h of a boon to the armament designer 
he jet engine is to the airplane de- 


considered as 


er 
The eyes of the human being, which 
not at all equal to the task, are sup- 

ted by mechanisms which find the 
target and track it regardless of weather 

r visibility. The computer, another 
mechanism, receives the tracking infor- 
mation, reckons in the necessary factors 
such as own speed, target speed, bearing 
and range) and computes the proper 
bearing for the airplane or guns in a time 
which would be impossibly short for a 
human being. Finally, the range-radar 
letermines range to an accuracy which 
the pilot couldn't begin to match, thus 
establishing the proper firing moment. 

A great deal of the credit for the re- 
search and development of these fire con- 
trol systems is due to the Aviation Arma- 
ment Laboratory of the U. S. Naval De- 
velopment Center located in Johnsville, 
Pennsylvania. This laboratory was es- 
tablished as the fruition of a long cher- 
ished dream of the Bureau of Aeronautics 
to have set up a physical facility where 
long hair” armament projects could be 
bread-boarded” and their theory proven 
before private industry could be asked 
to manufacture such items. In order to 
keep a reasonable degree of practicality 
n their projects, there is included a judi- 
ious mixture of experienced and tech- 
nically trained naval officers and develop- 
ment engineers who keep the scientists 
from letting their hair get too long 

To further the development story, once 
the new development is satisfactorily 
emonstrated, it is set up in a pre-pro- 
uction model, or even into full produc- 

n. It is then installed in the type 
service aircraft for which it con- 
eived and full evaluation tests are made 

Navy fighter and attack aircraft have 
ther fighting capabilities than interdict 


was 


ng enemy aircraft. They may carry 
streamlined multiple rocket containers 
ipable of launching large numbers of 


rockets at high rates of fire for air-to- 
ound use. Also the combination bomb 
ck and rocket launcher enables them 
to carry, at will, either the 5” high ve- 
city aircraft rocket or 500 pound bombs 
ther Navy fighters, having heavier bomb 
acks, can carry 1,000 or 2,000 pound 
ombs as well as napalm tanks or bombs 
hus when the occasion arises, as it has 
ime and again in Korea, valuable close 
ipport can be given to ground troops, 
alternatively surface targets can be 
ffectively attacked. 
The attack aircraft of the Navy, the AD 
nd A2D, Skyraider series, are modern 
versions of their famous forebear, the 
BD Dauntless which did such yeoman 
ervice in World War II. These aircraft 
aM carry over a dozen rockets, up to 
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6,000 pounds of bombs, mines, torpedoes, 
depth bombs, napalin, and other weapons 
in addition to two or four 20mm guns 
Computing gun sights, radar range, and 
radar searching aids are provided for the 
fire control. A Bomb Director 
the pilot to carry out glide bomb attacks 
Spe 


enables 


with the accuracy of dive bombing 


cial emphasis is being given to the de 





velopment of extremely accurate auto 


matic fire control equipment for cl 





support purposes such as dropping bombs 


or firing rockets to the precise spot de 
sired by the ground forces 

The heavier attack and patrol plane 
types are capable of carrying a 12,000 


pound pay load in form of bombs, mines, 
depth bombs, and other droppable stores 
These aircraft will carry the Navy's suc 
cessor to the old Norden bombsight with 
improvements. These improvements en 
able precision bombing to be done, using 
radar “eyes,” from very high altitudes, 
at high speeds, regardless of weather or 
visibility conditions. Improved handling, 
suspension, and release equipment are 
being supplied to the Fleet to enable air 
craft to be reloaded rapidly and to insure 
reliable and accurate releases 

These airplanes are also to be provided 
with modernized remote controlled tur- 
rets in the tail and perhaps in other 
positions. Thus the crew can ride safely 
and comfortably in the pressurized por- 
tion of the airplane and merely monitor 
the operation of the uninhabited turrets 
with their newer fast-firing 20mm guns 

Many weapons and devices, such as 
special anti-submarine bombs, the new 5 
high performance Air-to-Ground rocket, 
mines and airborne underwater sound de 
tection equipment, have 
for specialized hunter-killer 
whose primary function is to find and kill 
enemy submarines. In such operations 
helicopters, lighter-than-air ships and es- 
pecially (the old 
“work horse” plus the 
newer A2F Guardian series, would work 
as a team in anti-submarine work 

Let us consider the temperature prob 
lem. A carrier is steaming along some 
Because it is 


been provided 


aircralt 


configured Avengers 


of the last war) 


where in northern waters 
in the open sea and it happens to be a 
somewhat balmy day, the temperature on 
deck is a pleasant 70°F. The radar on 
the ship picks up an unknown group of 
aircraft approaching high and fast. The 
carrier’s fighters are quickly launched 
and climb rapidly to challenge the on 
coming aircraft. When they reach 50,000 
feet and the time comes to fire the guns 
no noise! If and when the fighters return 
to the carrier, the guns and all their ac- 
cessories are found to be completely 
coated with ice 

This is what has happened. When the 
aircraft first took off, the guns were rela- 
As they climbed into cold- 
er air, the guns were chilled. When, dur- 
ing maneuvers, the guns encountered 
warm air, heavy condensate was formed, 
and the very low temperatures froze the 
condensate, thus jamming the guns. Spe- 
cial low temperature lubricants are nec- 
essary since the low temperatures at high 
altitudes, e.g., —65°F is frequent—congeal 
ordinary grease and oil. 

Well, that’s easy, one might say. Just 


tively warm. 


insulate the gun compartment, exclude 
air, and provide some heat. But unfor 
tunately, if this is done somethu else, 


which is decidedly unhealthy for the au 


plane, happer When four 20mm guns 
are enclosed in a compartment and fired 
rapldaiy, large quantities of gases which 


are the products of the explosions of th+ 





cartridges, collect This gaseous ixturs 
is frequently explosive in nature ma re 
quires only a spark or a red hot in part 
to set it off, with consequent dire result 
to the airplane 

Long and exhaus ‘ h 
solved this apparent By pre 
viding tresh air to just t ots in 
the gun compartment during the time ¢ 
firing and for a short time after firn 
the mission can be successful accon 


plished. Heat is provided constantly 
it is possible to keep the guns warm and 
dry and still rid the airplane of the ex 
plosive gases 

The very high speeds of modern com 
bat introduced problem which 
had to be carefully 
airplane nears Mach 1, o1 


another 
considered. As the 
the speed of 
sound, it becomes extremely sensitive to 
buffet and shock loads. Every effort must 
be made to keep the external configura 
tion of the airplane as clean as possible 
Every protuberance is a potential source 
of trouble in that it may induce local 
shock waves which lead to buffet 

This problem was recognized in 1945 
and studies were begun by the Navy at 
that time to determine the optimum shape 
of externally carried stores such as 
bombs, auxiliary fuel tanks, and gun o1 
rocket packages. Not only were shapes 
studied, but also the effects of placement 
of stores with respect to the wings 

The studies have culminated in the se 
ection of a streamlined shape which |! 





to a series of new 
and externally carried 


Up to this time tl 


now been applic 
fuel tanks 
rocket launchers 


been flown as fast as the ai 


bombs, 


stores have 
craft which carry 
evidence of buffet 


them can go with no 
Moreover, there 


reductions in the pa! 


have 


been remarkable 


site drag induced by these store is com 
pared to the drag of previous external 
shapes 

In concluding this brief outline of naval 


aviation armament, it is fitting that 
made of its 
All of the armament 
must either be 
human bei 


mention be poor rela 


the towed target 
for alr-to-alr 


monitored by 


combat 
mannea OI 
and in such an exacting matter a 

combat, it is essential that these human 
beings be trained in as realistic a n 
ner as possible. It is obviously im; i 
ble to practice firing against other aircraft 
—in peacetime, anyway—and it is ex 
tremely expensive to use dron 
for this purpose. The answer is the towed 
target. Although towed sleeve and ban 
ner targets can be and are being used, 
they do not provide a realistic target, nor 
has it been possible to tow one of these 
at speeds much over 330 mph. The Navy's 
answer to this problem is the Aero 
Winged Target. This is a relatively cheap 
with a 24 foot wing span, 
towed up to 


aircralt 


towed glide 
which hes clready been 

veeds of cbout 500 mpl 
is expected to be towed at over 550 mph 
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Battles Shape Aircraft 


(Continued from page 69) 


The Panther was the first Navy jet to fly under co: 
conditions. Soon after the Korean communists crosse 
thirty-eighth parallel it was rushed in to counter their n 
ments. On November 9, 1950, a Panther piloted by Ledd: 

T. Amen shot down the first MIG credited to any naval air: 
and the second one destroyed by United Nations air 

Even before the outbreak of war in Korea, the Burea 
Aeronautics began developing other jet fighters. A nun 
of these are now flying and will soon join the fleet. The sk 
swept-back F3H Demon and the delta winged F4D Sky 
are single-engine fighters designed especially to intercept 
enemy’s high speed, high altitude bombers. New electri 
gear is making the twin-engine night or all-weather fig! 
into an outstanding general purpose aircraft. This typ: 
represented by two aircraft. The conventional shaped F 
Skyknight, is characterized chiefly by its very clean strea 
lining; the bug shaped F7U Cutlass has extreme sweepb 
and utilizes such aerodynamic innovations as combined ai 
ons and elevators, or “ailevators.” 

These four models incorporate both conventional and 
conventional features. This is a matter of special importa: 
since the radical designs promise great advances but px 
great problems. Doubling up on lines of development p 
vides insurance that the Navy will remain ahead in the 
sign of intricate modern fighters. With two tactical typ: 
which these four aircraft represent, the Navy will seize ar 
retain control of the air. 

The strategy of Naval aviation is built upon a balance: 
force. Fighters gain control of the air, then the attack planes 
destroy the enemy. For example, during World War II the 
fighters knocked out the Japanese local air power while th« 
scout-dive-bomber and the torpedo-plane-horizontal-bombe: 
struck at island strongholds. 

In adapting its forces to the requirements of the present, th 
Navy has found three types of attack planes to be necessary 
The general purpose attack plane, as typified by the AD Sky 
raider and the AM Mauler carry out dive bombing and torpedo 
attack. A special anti-submarine aircraft, the AF Guardian, is 
one answer to the threat of high speed snorkel submarines. A 
long range attack plane, the AJ Savage, can destroy target 
that lie beyond the reach of the general purpose attack plane 

The F4U Corsair, although strictly speaking a fighter, ha 
many characteristics of the general purpose attack planes. It 
versatility during World War II was a major factor in the 
development of postwar attack planes. Hence, it is no wonde 
that the Marines in Korea considered the Corsair to be 
favorite close support plane. In addition it proved the equa 
of those enemy fighters that ventured far from the Yalu river 

The general purpose attack planes differ from the Worl 
War II dive bombers and torpedo planes in that much specia 
purpose equipment has been eliminated. Designers found that 
they could increase the aircraft's speed by abandoning flexibl 
guns, and pilots agreed that the higher speed gave them bett« 
protection than did the guns. Another feature in the desig: 
of these aircraft was the elimination of the bombbay; this re 
sulted in a lighter airplane and one that was more versatile 
The Skyraider’s ability to carry bombs, rockets and torpedoe: 
in many different loading combinations has been highly praise: 
by combat pilots. 

A newer general purpose attack plane, the A2D Skyshark 
has already been developed and it differs from the Skyraide 
primarily in that it is powered by a turbo-prop rather than ; 
piston engine. These engines will insure the Skyshark a posi 
tion of dominance for years to come and is evidence of a wel 
rounded development program in which attack plane devel 
opment paces that of fighters 

During World War II the carrier based torpedo plane prove 
to be the most effective answer to the German submarines 
Thus it was only logical that the Navy continue to develo; 
the attack plane’s potential against submarines. As one ste} 
the Skyraider has been adapted to the requirements of anti 
submarine warfare, and it promises to be very effective unde: 
most conditions. 

However, the threat of submarines is world wide, and the 
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nust be able to destroy them in 
matic or geographical area. This 
»uirement led the Bureau of Aeronau 
- to develop the special anti-submarine 
rf attack plane, the Guardian 
Neither a single Skyraider nor a single 
arc.an can carry all of the complex 
quired to locate and destroy sub- 
srines, so special search and attack ver- 
ns nave been developed. The search 
le| carries extensive detection equip- 
ent which the pilot uses to find subma- 
es. The attack model then delivers the 
i] blow to the enemy 
The remaining attack plane, the long- 
nge. high-altitude bomber, is capable of 
ng from carrier bases to attack distant 
zets with explosives that will insure 
lestruction. This type is definitely 
postwar product. Initial tactical de- 
carried out with P2V 


opment was 
ptunes which were adapted to carrier 
eration, while the North American AJ 

ge was being built especially for this 
ssion. First the Neptune and later the 
age demonstrated that 

f large twin-engined aircraft was 
ssible. The effectiveness of the type 
s underlined in 1949 when a Neptune 


carrier opera- 


took a 10,000 pound bomb load off a car 


and flew 4,000 miles, 
nbs at the half way point 
Ut special interest in the Savage is its 


dropping the 


wer system, which consists of two Wasp 
engines plus an auxiliary turbo-jet 
ne. This combination gives the ai 
ne the range and economy of proved 
nh engines and a reserve of powe1 
ed when penetrating enemy fighte 
riers 
The attack planes and the fighters make 
the striking power ol the aircraft car 
They will be a mighty force during 
future war, as they were during 
rld War I. However, the carrier force 
long-range patrol 


ist depend upon 


nes which warn of approaching enemy 
ct thus permitting the carriers to 
ncentrate their power. The patrol plane 

many other uses; it can bomb shore 
tallations and in this capacity it serves 


attack plane. It can neutralize dis 


tant waters by laying mines, and it can 


oth the 
ince there was no time to develop land 


i 


FL 


h off-shore waters for submarines 
releasing the anti-submarine carriers 
luty in mid-ocean 

Prior to World War II, all patrol! planes 
h the Navy developed were flying 
ts. However, in 1941 it became clear 

it the Navy required long-range land 

ines to complement its flying boats in 

Atlantic and Pacific Oceans 

anes to meet Navy requirements, Air 

ree planes were obtained and modified 

Navy requirements. Since converted 

bers could not be as satisfactory for 
use as aircraft that were built as 
| planes from the ground up, the bu 
of Aeronautics soon decided to de 

p its own long-range landplanes, and 

racted with Lockheed for the P2V 

eon 

e Neptune was the Navy's first at 
pt to build a long-range landplane to 
ywn requirements. Its success was 

yunced to the world in 1946 when a 
the Truculent Turtle. piloted by Cdr 

1 Davies, flew more than 11,000 miles, 
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from Perth, Australia to Columbus, O., to well regain 


establish a non-stop non-refueling record held during t 


that is still in effect in both military and 


range over w 
These theor 


This flight indicated that the Neptune 
was well chosen to replace the Liberators 
Privateers, Ventures, Harpoons and Mitch 
ells that the Navy used during the war 
The experience of the next few 
validated this prediction and the Neptune 
has more than equalled expectations for 
both general and anti-submarine patrol, how to build 
lighter than 


products ot i 
design The 


NACA at the 


years 


and has proved adaptable to operation as 


a carrier based long-range attack plane boats and ye 
In addition to the Neptune, the Navy rough wate 
has developed the Martin P4M Mercator streamlined s 


This model, two years later in concept that of land 
than the Neptune, shows the influence P5Y are the 
of postwar trends to a more marked ce these 
gree. Two Wasp Major engines and two 


porate 


auxiliary turbo-jet units give it both hig ing in some 

speed and good fuel economy. Pilots in Mariner and 
patrol plane squadrons are looking for wings and for 
ward to its early assignment to operationa its long afte: 
squadrons The P5Y is 


While the land type patrol plane dem four 5,500 hor 


onstrated its value to the Navy in Work which power this monste 
War II, it supplemented rather than re sea are but one indication 
placed the fiving boat ind both types ol ities The design » 7 
development have been continued in the modern hydrodynamic rest 
postwar years lesign engineers checked me 
The outstanding flying boat of World building a radio controlled 
War II. the Mariner, still remains in ser, By remaini re f 
ice and it has been equipped with whee hanges ar techni 
thereby making it capable of alighting or Navy has led the v in px 
either land or water At the ame time development The three « 
new flying boats have been develope bat aircraft, the fighter, t 
Many fiving boat designe! now let and the patrol | e have 
that landplanes larger than the B-36 wi progress it ! ix ve 
be both uneconomical and unwi« y irrendere Turbo-} 
cause their landir gear weigh man er ines, nil pet rest 
tons, and because they require runway ynamic improvement 
that are both heavy I ons If these corporated U ‘ it 
designers are right, the fiving boat n t et et ' ‘ 
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Mugu Guides 


(Continued from page 125 





tinued and some 


through the years, but it was 


progress was made 
spotty and 
low. Not much money was available to 
keep the ball rolling 

World War Il opened the eves of the 


world to the possibilities of guided mis 


iles and caused old Senor Cabrillo’s 
California beach to be brightened up into 
the Naval Air Missile Test Center 
(NAMTC) of today. Complementing the 
missile proving grounds at Coco, Florida 
end White Sands, New Mexico, Point 
Vugu's main job is exactly what its title 


implies—test and evaluation of guKied 
missiles and their components 
Jeing a new outfit with a new job to 


Navy, NAMTC’s organization 
required a few departures from the tra 
ditional Navy set-up 

uniquely labeled “Test 
Facility.” are staffed by 
civilian engineers and technicians. This 
phalanx and their associated 
contractor personnel carry the load at 
Point Mugu. It is interesting to note 
that even the skipper at NAMTC, Capt 
Joseph N. Murphy, USN, is a little differ 
ent,—his and 
Navy captains, too 


do in the 


Its subdivisions 
and Evaluation 
both Navy and 


technical 


daddy granddaddy were 

In addition to its main job, test and 
evaluation of guided missiles, the Center 
places great emphasis on ground check 
ing. One doesn't have to be a 
hoy” 


slide rule 
with a string of technical degrees 
to know that preflight checks are vital 
when he learns that the cost of a single 


Like 


test flight may run into five figures 





any other complicated mechanical gad- 
get, all components of a guided missile 
must function perfectly. Malfunctioning 
of any component part may cause flight 
failure and great loss, not only in dollars, 
but in priceless scientific data as well 
Other NAMTC include the 
training of military and civilian person- 
nel in the who, what, why, where, when 


functions 


ind hows of guided missiles, as well as 
contractors’ laboratories in the develop 
ment of certain electronic equipment for 
instrumentation of the Sea Test Range 

In case you haven't heard of a Sea 
Test Range before, it is, in the case of 
Point Mugu, an island target and launch 
ing site for dangerous missiles located 50 
Ff sunny California’s shores 
requirements 
uninhabited yet 
It has 
semi-submerged 


to 100 miles 
It has its own set of 
naturally. It must be 
readily accessible by water or air 
to have shallow water or 
rocks where targets can be erected. 
Water within five to 20 miles of launch- 
ing sites must be deep enough for ma- 
neuvering ship targets. And a conven- 
ient system of islands or must 
be available for observing and tracking 
launched 

Inhabitants of Point Mugu have their 
own names for who does what, and they 
hard to 


beaches 


missiles. 


complicated or as 
understand as one might expect. The 
Missile Test Department, Component 
Test Department, Range Instrumentation 
Department, Technical Service Depart- 
ment, and Technical Information Depart- 
ment all smoothly fit into the overall 


aren't as 


guided missile pattern of the Test and 
Evaluation Facility of NAMTC. 
These aren't just a bunch of high 


gobbledego 


sounding names ol 
they 
fore the unpracticed eye somet} 
this—all of GUIDE 
SILE 
Missile 
tractors 
ing, and 
missiles 


raveled spread themselves 


> ells 


which 


Test coll 


leveloping, flig! 


anorates wit 
towards 
evaluation of complete 
and pilotless aircraft. I 
thes : 


grade ‘em 


words launch ‘em, test ‘er 


Component Test wor 
airframes 
sion, parts of missiles plus the me 
und vibration, and che 


the pieces guidance 
ments, shock 
factors of each 

Range Instrumentation 
improves data 
test flights as well as collecting t! 
formation from the use of the Sea 7 
Range. For the benefit of 
minded Range 
with 
servomechanisms 


develop 


gathering equipme: 


tec! 
readers, Instrument 
also has to do high-speed 
computers and 
ices 

Technical fabri 
and installs special testing faci 
while Technical Information pro 
technical literature for, 
from, missile projects. It provides phx 
graphic coverage for testing activitih 
well 


Service designs, 


and resultir 


talent 


Today the combined and 
sources of many universities, indust: 
concerns and government agencies 
actively engaged in guided missile 
search, design and development. TI 
logical succeeding steps—test and « 
uation—are crucial. That is the 
where the U. S. Naval Air Missile T: 
Center, Point Mugu, completes the 
ture EN 








Waves 


(Continued from page 115) 


aircraft gunnery 
The four th and la st phase deals “ ith 
familiarization with aviation ratings 


This 
of the rating and the qualifications which 


includes descriptions of the duties 
must be possessed by the individual. In 


addition, the various curricula of the 
technical schools are studied and practi 
cal work in each rating is given the stu 
that a graphic picture is 
created of what she 


field 


placed on qualifications and responsibili 


dents in order 
may expect in her 
chosen In this phase, emphasis is 
ties of a petty officer in order to prepare 
the airmen for their next step up the ca 
reer ladder 

Upon completion of the Airmen School, 
the trainees are classified and assigned 
for instruction to the appropriate Naval 
Air Technical Training schools. In these. 
they get specialized training and, upon 
graduation, they are assigned to their 
duties. 

The introduction of women into naval 
aviation did bring up some problems just 
because they were women. An example 
is in the rating of parachute riggers 
Many of the duties of this rating are so 
called “naturals” for women: the sewing 
required in the repair of parachutes and 
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life saving equipment and the careful 
folding of the silk for packing. The first 
problem noticed was that the height of 
the women averaged much than 
Therefore, the packers, who work 
in pairs, on opposite sides of the tables, 
unable to reach the center with 
enough strength to complete the final 
closing of the parachute container. The 
addition of raised walkways did not en- 
tirely overcome this. 

The requirements for parachute rigger 
training thereafter included “not under 
5 ft. 6 in. in height.” The problem was 
still not solved because io effect the final 
closing, one woman of the team invari- 
ably held the container against her chest 
while the other forced the final closing. 
Future and permanent injury to the 
women could obviously occur. Faced 
with removing the women from this field 
of work, it took but a very short time to 
devise a tool which accomplished the 
closing with ease. That closing tool is 


le ss 


men 


were 


now a standard part of the parachute 
riggers kit—for both navy men and wom- 
en. 


When the Naval Air Reserve Training 
Command was established there was no 
authority given to integrate women into 


this program Nevertheless, several 
women officers and enlisted women who 
had served with naval aviation during 


the war went to the squadrons and vol- 


unteered their services without pa 
They cffered to serve in any capacity 
which they could be of assistance. Thes: 
offers of service thankfully 
cepted and the movement sprea 
throughout the country. In Decemb« 
1947, a group in Seattle got permission t 
commission an Associated Volunte« 
Unit composed of WAVES. Eight mont! 
later five such units were in existenc: 
These units proved to be so helpful t! 
authority was granted for their associa 
tion with the organized squadrons, som: 
in a drill pay and some in non-drill pay 
status. 

This led to the present policy of enlist 
ing women in the Naval Reserve with : 
prior military service and giving then 
recruit training. Hundreds are enrolle 
and more are continuing to join. That 
this step was a wise one was demo! 
strated when the international situatior 
necessitated the recall to active duty ol 
both men and women veterans in the 
Naval Reserve. The newest groups 
women reserves are being trained in the 
various ratings through class and dr 
attendance and are serving in both a dr 
pay and non-drill pay status. The Nava! 
Air Reserve Training Command pavs 
high tribute to these women who devote 
their time and interest to assist in the : 
complishment of training of a rea 
reserve t 


were 


le i in it ec 
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Now, get more than ever before from your AOPA 
membership! AOPA's new plan is designed to give 
maximum service to pilots who are actively flying. Fol- 
lowing are the benefits available to active members: 
@ Brand new type of lapel insignia and new creden- 
tials. 

@ A $700.00 personal accident policy (flying only) 
to be issued by AMERICO to all active members with- 
out cost. This policy will be increased $100.00 each 
year your membership remains in force until the prin- 
cipal sum reaches $1,000.00. 

@ AOPA Washington Newsletter, plus special bulle- 
tins on new defense requirements, regulations, and 
related data which will be sent automatically. 

@ The special AOPA edition of Fiying Magazine 
every month. 

@ TWA Courtesy Card assuring service and mainte- 
nance facilities at many TWA stations. 

@ National AOPA-Hertz Drive-Ur-Self courtesy card 
with special rates. 


REGULAR (LIMITED) 


For those pilots, joining for the first time or renewing their member 
ships, and who do not require the full services of the AOPA due to 
their flying inactivity or other circumstence, Regular Membership 
is available at the low rote of $5.00 per year. Benefits are limited 
Standard lape! pin and membership card will be issued and member 
will receive the AOPA edition of FLYING magazine each month 


AOPA operates on ao non-profit 
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@ Participation in advantageous insurance coverage 
available through AMERICO and in the Minnesota 
Mutual Group Life Plan. 


@ Specialized services including map subscription 
service, aircraft title search, flight routing, etc 


@ Aid of the Washington staff of AOPA in your per- 
sonal flying problems, CAA licenses, regulations, legal 
difficulties, documents, employment, etc 


@ Membership in the world's largest and friendliest 
pilot group which continuously protects and fights for 
your flying interests in government and other circles 


Full active membership in AOPA is available at 
only $10.00 per year—less than 3c per day. The free 
insurance alone has a value of $3.50 the first year, 
increasing to $5.00 for the fourth and every ensuing 
year. 30c of the active member's fee is paid to the 
AOPA Foundation, Inc. for air safety and research 
(Those who do not wish to moke this voluntary contribu- 
tion to air safety may remit $9.70 in lieu of $10.0% 


PILOT MEMBERSHIP 


Regular members may porticipote in insurance c« verage ovarlable 


through AMERICO and in the Minnesota Mutua! Life Plan. {Automat 
personal accident policy issued at no cost to ective members is not 
available This plon is idea! for those pilots, who though inactive 


wish to support and be ofiliated with AOPA 


basis ond is dedicated to the od 


vancement of private flying. Use this membership coupon now 


Aircra’t Owners and Pilots Association 


| hereby opply for Active (Ful) Membership in AOPA 


| hereby opply for Regular (Limited) Membership + 
AOPA. Enclosed is o check or money order for five 
($5.00) doliors 


National Headqueariers, Dept. F-1151 


Enclosed please find my check or money order in the | Post Office Box 5960 
amount of ten ($10 } dollars | Washington 14, 0. C 
IMPORTANT 
l | would like to opply for members ¢ AOPA as indicoted 
| understand that | om to receive free with my Act ve pilo 
registration, a $700.00 fiying-only personal accident insurance ! first soloed an cirpione ot al he WOOP «ccc 
certificcte issued by American Mercury Insurance Company l 
Please record the following person os my beneficiary for this | | ow . + NC i i 
insurance | 
PEBMOcccccccecceeeeeesceesreeeseseseseesevesseseessesecs 
PTT TEP ETE LEE EEE ee | Addres 
r Beneficic ‘ 
; « 
I Pilot ense N e - 9 
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They Step 
Into Space 


Continued from page 113) 


what the parachute will do even before it 
is built. From an idea, it progresses to a 
blueprint and then to a full size test 
model, This test model is strapped to a 
torso-shaped rubber dummy weighing ap 
proximately 200 pounds and dropped at 
iir-speeds far in excess of those it will en 
counter in service use. If it survives the 
dummy drops and still looks promising 
the riggers—sometimes jokingly referred 
to by their shipmates as “live dummies 

take over 

Parachutes of the test design are live 
umped 200 or 300 times,| each jumper 
filling out a questionnairé immediately 
after a jump, describing his impressions 
These questionnaires, expressing the opin 
ions of experienced men, carry a great 
deal of weight in the final judgment. If 
the test model survives this vigorous 
program; it is sent to a squadron in the 
Fleet for service test before final ac 
ceptance. By the time the parachute is 
put out as standard issue, practically all 
the bugs have had a chance to show 
themselves and be ironed out. The chute 
is now ready for production runs 

Parachute work is a story of constant 
development and improvement. And 
parachutes themselves are not all alike 
They differ in size—from a couple of 
feet to over a hundred feet in diametet 
nd in type and shape as well. An exam 
ple of recent development is the extended 
<irt canopy with a deployment bag. A 
tandard, flat canopy has a bad habit of 
oscillating: and a landing during the 
downswing of an oscillation can be rough 
The engineers added three feet of materi 
al to the bottom of a flat canopy; hence 
the nomer, extended skirt. Result—a par 
chute with negligible oscillation and a 
ower rate of descent. It also inflates more 
lowly which reduces the opening shock 
The deployment bag lessens the shock 
even more Normally when a canopy 
eaves the pack it immediately starts to 
inflate. The jumper continues to fall until 
he reaches the end of the shroud lines 

and is stopped with a stiff jolt. Not so 

vith a deployment bag. It keeps the 
canopy deflated until the shroud lines are 
completely paid out; then it falls off 
allowing the canopy to blossom. The de 
celeration is much slower. It’s the dif 
ference between a jerk and a strong pull 
To a jet pilot opening his chute before his 
body slows down to normal free-falling 
speed it’s the difference between life and 
death 

All the work of the Unit is not strictly 
parachutes. Today the problem of getting 
the crew of a disabled aircraft safely 
down to earth is becoming increasingly 
difficult. Speeds and altitudes are going 
up. No longer can a pilot simply climb 
out of a cockpit and fall free. At 600 
plus mph the slipstream is like an iron 
fist. Even if a man were able to fight 
his way from the cockpit, the air rushing 
by with the force of six hurricanes could 
slam him into the wings, air intakes or 
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tail surtaces, killing or seriously injuring 
him 

The solution? Shoot him. No, not an 
Americanized form of hari kari but an 
ejection seat. If the pilot of a 600 m. p.h 
jet is forced to bail out, he throws a 
couple of switches, pulls a cloth curtain 
down over his face and “blam!”—a charge 
of black powder shoots him, parachute 
seat, and all, completely clear of the air- 
craft. From there it’s a relatively simple 
matter for him to drop out of the seat 
and descend via personal parachute 

A possible alternative to the ejection 
seat is a chute (not a parachute) with a 
shielded exit, allowing the crew to leave 
where there is little possibility of being 
struck by part of the aircraft. Tests in- 
volving the “laundry chute” have been 
conducted successfully at speeds up to 
1440 m.p.h. The ejection seat, however, 
seems-.to be the more satisfactory; its 
positive action is~a~decided advantage 
when an aircraft is gyrating, oscillating 
or spinning violently. 

A major difference between a test fir 
ing and an actual emergency is that the 
test seat carries a parachute of its own 
Five seconds after the jumper leaves the 
seat this parachute opens, lowering the 
seat to the ground with only minor dam- 
age. A few hours work and it’s ready for 
another shot. Since a test seat costs more 
than a new Cadillac, the extra parachute 
is well worth the extra work 

Freeing the pilot or crew member from 
an aircraft is only part of the high speed, 
high altitude problem. For example, a 
pilot flying at 43,000 feet is in a pressur- 
ized cabin breathing pure or nearly pure 
oxygen; the latter depending on the de 
gree of pressurization. Suddenly sepa 
rate him from this pressurization and 
oxygen supply and he would lose consci- 
ousness in approximately 20 seconds; he 
would die from lack of oxygen in about 
one minute. If his parachute were to 
open at that altitude, the shock would be 
terrific, possibly as high as 40 g’s. So if 
he bails out, he must take a supply of 
oxygen with him. He must be protected 
by a well insulated flying suit. And be 
fore opening his parachute, he must free 
fall to lower altitudes where the atmos 
phere, besides being breathable, acts as 
a brake. Since altitude judgment is very 
difficult, particularly over water or snow 
and since an injured pilot may loose con- 
sciousness during the free-fall, an auto- 
matic opening device has been developed 
Working somewhat on the principle of 
an altimeter, the device automatically 
pulls the ripcord when a pilot falls to a 
predetermined altitude 

Under consideration at present is a 
jettisonable pod or escape capsule. This 
pod would normally function as the pi- 
lot's compartment. In emergency the 
unit, a veritable “citadel of safety,” con- 
taining the pressurization gear, oxygen 
supply, and survival equipment, could be 
separated from the remainder of the air- 
craft and lowered by a large parachute. 
Of rugged construction, it would afford 
excellent protection in rough terrain; and 
being watertight. would become a life 
raft deluxe in an open-sea landing. 

One of the Unit's recent projects was 
the develooment of a parachute system 


for an Arciic survival kit. In ¢ 
stages of the Korean conflict pi 
bailed out or crash-landed behin 
lines were ill-equipped to withst 
cold weather. A suit of clothi: 
ble for a plane’s cockpit, for su 
the icy water off the coast, and { 
ing it across the mountainous 
was impossible. Burdening ea 
equipment suitable for all conti: 
would have cut down the fuel a 
munition load. Something was 
which was small enough to be car 
the bomb rack of a fighter, yet co: 
all the necessary survival gear. T} 
tic kit appears to be the answer 
be quickly flown in and parachut 
downed flyer. Containing a sleepin 
warm clothing, boots, food, and « 
small combination rifle and shotg 
gives the downed pilot a better thar 
chance in the coldest weather. Of i 
diate use in Korea, it was primari! 
signed for use in the far north or 

Another project of the Unit is tl 
velopment of a quick-acting canop 
lease. A parachute, man’s best frie: 
one moment, can be a deadly enemy t! 
next. After a landing in a high w 
‘high” being anything over 15 m. p 
jumper is in danger of being dragg« 
his still-inflated canopy. Spilling the 
from the canopy after landing is a 
not always easily accomplished, es; 
cially if the jumper is injured. This 
tragically demonstrated during W 
War II when El Centro was a Mari 
Corps training base 

A pilot who bailed out near Yun 
Arizona, some 60 miles east of El Ce: 
tro, was dragged to his death over roc} 
and cactus. Nor is the danger restrict 
to land. At sea, drowning replaces t 
rocks and cactus, but the hazard is 
less real. The canopy releases eliminat 
this hazard almost entirely. In less tin 
than it takes to read this sentence, a pa: 
achutist can easily free himself fron 
canopy and from the risk of deat! 
serious injury 

A word about the personnel in ti 
Unit. All of them, as you can guess, a! 
not parachutists. Planes have to be flow 
Those same planes have to be maintain« 
in flying condition. Ejection seats hav 
to be rigged, checked and loaded. Tels 
metering equipment has to be assembi: 
and calibrated. Photographs—movie ar 
still, ground and air—have to be take: 
developed and printed. These and the 
many other jobs are the less spectacula! 
part of the parachute experimental bu 
ness. But they're none-the-less important 

The jumpers themselves are not 4 
group of do-or-die daredevils. Nor does 
a jumper run around with a perpetua 
grim determined look on his face. He 
may be tall or may be short; he m 
weigh 120 pounds or 210 pounds; he n 
be an officer or an enlisted man. He'd b« 
Mister Average-guy, except that he we: 
silver parachute wings and is proud of 
And because of him and the other n 
in the Navy Parachute Experiments 
Unit, Tom from Massachusetts can clim»> 
into his patrol plane, Dick from Oreg»" 
into his divebomber, or Harry fr 
Texas into his fighter; and each can » 
certain his parachute will let him do 
easy t 
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Looking Back 


(Continued from page 53) 


»en vill operate land machines in the 
ese ution of our work does not neces- 
aril) indicate that we have in any way 


nero.ched upon the Army’s territory.” 
The logical outcome of the Navy's em- 
asis upon flying boats appeared in the 
NC-class. These very large aircraft for 
eir day, with four motors and a wing 
n of 126 feet, were designed to cross 
e ocean under their own power and to 
ne down anywhere at sea with good 
expectation of survival. Although they 
ere completed too late to engage in war 
I yperations, the Navy decided to put 
hem to the test. On May 8, 1919, three of 
e big boats took off from Rockaway 
Beach, New York. One, the NC-4, reached 
ymouth, England, on May 31, having 
ceeded by way of Newfoundland, the 


4zores, Portugal and thus became the 
st aircraft of any nation to cross the 


it 





return to peace in 1918 left naval 


nm with many difficulties to sur 
yunt. Fortunately, when Congress es 
hed the Bureau of Aeronautics i 
121, the Navy appointed as its chief, Rea 
iiral William A. Moffett, one of the 
eat figures of American aviation. Be 
een 1921 and 1927, on a budget that 
ely exceeded twenty million, he pro 
iced amazing results. The first success 
dial engines, the Norden bombsight 
etal huils for seaplanes, and a series of 
g planes which, in 1923, enabled the 
Navv to hold 23 world records may stan 
examples 
In 1919, the Secretary of the Navy au 
orized the conversion of a collier int 


experimental carrier. This ship, re 
hristened the Langley, but better known 
the “old covered wagon joined the 
fleet in 1922. On its decks were worked 


the techniques of carrier operation, 
rresting gear developed, and many other 
table experiments carried out 
When the Lexington and Saratoga ap 
eared in 1927, BuAer had the equipment, 
e pilots, and the skill to raise United 
States naval aviation to that leading place 
h it has since held 
Well before World War I, Rear Admiral! 
I ey Fiske had suggested the aerial 
torpedo and had taken out patents on the 
ibject, but it was well along in the 
twenties before the Bureau of Aeronau 
ics had developed suitabie aircraft, the 
Bureau of Ordnance, workable torpedoes 
the pilots usable methods of dropping 
other basic tactic, dive bombing 
nated with the pilots themselves. The 
appears to have occurred to many 
tors both in the United States and 
id. Navy and Marine fliers, however 
rst with little encouragement from 
ide, saw the possibilities and pushed 
type of attack. It was first used op- 
ionally against an enemy by a Marine 
Scuadron in Nicaragua during 1927. The 
f aircraft designed as a dive bomber 
eared in 1930 
he ability to produce new plane types, 
eed to prosecute more vigorousiy the 
jle progress of naval aviation, resulted 
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from the creation of the post of Assistant 
Secretary of the Navy for Aeronautics 
and a five year development program for 
naval aviation 

The basic tactics of the twenties were 
largely worked out on the individual 
plane basis. The thirties saw the intro 
duction of squadron and group tactics, the 
coordination of which Mustin had spoken 
Changes and improvements came tum 
bling forth almost faster than the record 
book could take them down 

The instruction of war took many 
forms: improved radars and radios, in 
creased protection on the ships against 
fire, better training in damage control, 
larger, speedier aircraft capable of great 
er ranges, tactics tried in the heat of bat 
tle, more accurate ordnance of augmented 
explosive power, and above all the fast 
carrier task force 

Before the war no fleet commander had 
ever exercised more than two carriers in 
maneuvers. Analyzing the experience of 
1942 responsible commanders—the young 


aviators of twenty vears before grown a 


rate detail in the books of history. Start 
ing at Tarawa the great Central Pacific 
offensive began its long swell, gathering 
momentum as it moved westward, always 
spearheaded by the Fast Carriers running 
their interference for the Marines and 
soldiers who followed in that motley ar 
ray of ugly ducklings—the landing ships 
and craft of amphibious warfare 

The epic of the fast carriers should not 
obscure the other contributions of naval 
aviation to the control of the sea, whict 
means simply the ability to do what one 
wants upon the ocean and to prevent the 
enemy from doing what he wants 

The United States in World War I use 
its sea power to launch amphibious « 
paigns in two oceans Where landi 
occurred beyond the range of land-bas« 
air, naval and Marine aircraft fron 


escort carriers afforded air support unti 


fields ashore could be put in operatior 
In two wars the Germans a shrew 1 al 
resourceful enemy, tried to dispute allie 
use of the sea with ibmarine In bot! 


successful antisubmarine campali 











little gray, a little wiser—came to the con naval aviation played a decisive part 
clusion that, if the carriers operated Great land offensives in Europe were 
groups of three or four surrounded by ported by bridge of ships ac t 
their supporting battleships, cruisers, an¢ flowed men al } es under the 
destrovers manv advantages ould ac tection otf ‘ irtace v« ‘ i 
crue Fewer aircraft would be require craft Japi e the United K ‘ 
per carrier tor protection, thus rele; ( t ‘ brought the 
additional offensive powe! The greatest P e of efeat he United State 
concentration of antiaircraft fre know: me ir It cut it ne I 
would greet any enemy who eluded pr unicatio the ‘ {raw t 
tective fighters. Two or more such task Na\ tior es not contre he s« 
groups operating together would consti but it ntri tes to 1 t ‘ 
tute a fast carrier task force By the Sea } ‘ t ‘ rary n t 
autumn of 1943 they were rea n requires « ‘ t tio I 
The rest appeared in the dail papers the irface { ‘ ‘ nm the ‘ 
ana is til hbeing set aowl i! eel t «<i tu t ‘ i: bo ‘ 
Calculated Risk He survived thowe, crashes and 
aiculate 1S The Three I Fish” who used te 
. - skim through the ( ther el 
(Cont ued fre page ov) ia on Pp k ide tinue { 
nw | t The othe t Fis! 
courtesy calls on the flag hips but many Aaro Putnar ot il Frece 
of their constituents obtair admi oO MacKay Trapne are oa " 
cards from the American Cor 1 vhich In World War I Matt (y mer 
can be had for the asking And ar tarted as Chief of Staff to A 
Italian can see that a ninetee veal S. McCain, Commander of an f the 
American sailor rarely looks like an “in dark iys of the Solomor He 
perialist war-monger when he goes into cre te wit! planting heid 
a shop and ‘cs timidly “quanto” for Espiritu Santo, which w for t 
pair of ladies’ gloves, size six. Occasion Guadalcana sole outlet to the 
ally, the Communists vent their frustra Later Captain Gardner commands t 
tion by painting signs on the walls famed carrier Enterprise in_ the re 
they did recently in Nice Go home Truk raid of February 1944 (32 s} 
U. S. Navy” and, just underneath, “Korea unk) and in the Marian: Tur 
for the Koreans Shoot 4100 planes destroyed Afte1 
Just what will be the effect of this see savvy Matt Gardner as a rear a 
ing-the-world in the best tradition is hard miral was the Navy's chief trate 
to say. It’s difficult to find an isolationist planne 


in any ship's crew and most sailors seem 
to believe the U. S. is in the world to 
stay. But the only concrete evidence eve! 
seen this month was on a blackboard mn 
tice in the Saipan’s ready room: “Return 
cups to the coffee table, sil vous plait 
Vice Admiral Gardner, at 53, is one of 
the homeliest men in the U.S. Navy. His 
gaunt face has been smashed portside, 
starboard and head-on souvenirs of 


aircraft crashes more than two decades 


Last March Admiral Gardner 
handed the most important command of 
his care the U. S. Sixth Fleet, whi 
includes the bulk of the naval forces that 
would clash immediately with the Ru 
sians in case war came to Europe. Gar 
ner took over from Vice Admiral John J 
Ballentine who succeeded the late For 
rest Sherman when Sherman went back 
to Washington to become the Navy tor 
admiral! late in 1949 ENI 















































listen to a man 
who knows 
his business... 


Mr. Roy L. Herold, Director or 
Purchasing for Slick Airways since 
its Origination, has been closely 
affliated with the aircraft indus- 
try for the past fifteen years. 


“We like doing business with 
Air-Parts because they give 
fast, reliable, round the clock 
service. Their complete stock 
of parts certainly helps us to 
achieve Slick's outstanding 
fleet utilization record.” 


LX Kaveth 
Stick 28 ™ 


C «hk ) 
“the For over 20 years 


Air-Parts has been providing 
leading aviation organiza- 
tions, such as Slick, with the 
kind of service that builds 
steady customers. If you have 
@n aircraft replacement parts 
problem, we'd like to help you 
with it. You can be assured of 
the same quality service that 
has been the basis for our 
pleasant associations with the 
aviation industry throughout 


the free world. 


























AMERICA’S PIONEER DISTRIBUTORS 
AND MANUFACTURERS 
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Clearing the Decks 


(Continued from page 71) 


wheel which causes the cross deck steel 
cables of the barrier to be thrown up be 
hind the nose wheel to catch the strong 
main landing gear. Sounds complicated 
but it isn’t, and it really works, bringing 
the plane to an effective stop with far less 
damage than could be done by the old 
unmodified type barrier 

While not actually a part of the devel- 
opment of the carriers themselves, the 
operation of jets aboard carriers has 
caused many changes in operating pro 
cedures on flight decks. For example 
How about the danger of jet blasts to 
men working about the deck? It’s not 
nearly as dangerous at it may seem at 
first, for the jet blast is dangerous only 
in a small area immediately behind the 
plane, and a man is warned by the hot 
air long before he gets close enough fo: 





fabric adapter catches the plane’s nose 


Propeller s dont 


a hot foot 
Because jets are so { 


warning 
gry at low altitudes they aren't 
until the last minute. This coup 
fire resistant clothing worn by fli 
crews keep the danger to a mini: 

Improvement programs similar 
on the ESSEX class 
missions, Navy Yard capacity ar 


tailored t 


able funds have been carried out t 
ernize other classes of carrier 
MIDWAY class. as well as the 
light and escort carriers have be 
cluded in the modernization prog: 

Progress is a continuing thing. A 
craft continue to grow and exce¢ 
formances, that a few short year 
were not even dreamed of, progres 
the means of handling and ser 
them must maintain the pace 

The defense of the free world req 
that war, should it start, be carric 
the heart of the homeland of the en 
Now and in the forseeable future the 
craft carrier is the Navy’s best we 
for doing just that 








| Wings and Lens 
(Continued from page 137) 


a story of the first torpedo mission of the 
Korean war. It was flown by Navy at- 
tack pilots attached to Air Group 19 
These aircraft, operating off the Carrier 
PRINCETON, launched torpedoes against 
the flood gates of the Hwachon reservoir 
dams in east central Korea 

It was photographic intelligence that 
elected the type of weapon used against 
the dams. From pictures taken previous 
ly it was known that the gates were 20 
feet high, 40 feet wide and 21% feet thick 
The planes twisted and dived around 
4,.000-foot ridges to reach the short curv 
ing leg of the lake that leads into the 
dam. They had just enough water dis 
tance to level off at the proper altitude 
before they reached release point. Pho 
tographic planes covered the attack 
Pictures taken showed the tin fish de 
stroyed one gate and made a 10-foot hole 
extending below the waterline in the 
second. Three of the torpedoes exploded 
at the center of the 200-foot high dam, 
which is 900 feet long. A fourth damaged 
an abutment at one end as can be seen in 
the accompanying photo on page 137. 

Jet aircraft have posed problems in 
naval photography just as they have in 
almost every field of aviation. With the 
design of a new plane for the Navy, com- 
plete plans are approved for that plane's 
prototype as a photographic plane, if ac- 
ceptable, and the photographic version is 
manufactured right along with the tacti- 
cal version. This allows a squadron to 
take off complete with the combat planes 
and the photographic planes as a team 
all the same type, the same speed, the 
same fuel, the same maintenance require- 
ments back on the carrier. The combi- 
nation of new jet planes with practically 


no space for cameras, their incre 
speed, and the need for precision phot 
raphy, poses a problem for the Bureau 
Aeronautics in redesigning nearly al 
its aerial cameras to meet these new 
quirements 

Today's photographic jet aircraft « 
not fly safely at 120 knots. Cloud co 
and other factors which may requ 
much lower altitudes present no choi 
in the type of camera which must be 
signed to meet these new conditions o 
photography The cameras must 
smaller, with faster shutters, faster 
cycling time, more automatic in ope 
tion and much lighter in weight 

The Navy's new cartographic came 
has solved this problem. This cam 
was designed to provide great accura 
without sacrificing interchangeability 
component parts. Small fiducial mark 
on each edge of the picture enable tl 


photogrammetrist to determine the exact 


center of the photograph by drawing lin« 
connecting these points. A precise r 
lationship exists between the principa 


axis of the lens and the fiducial marks of 


the focal plane. The cartographic came: 
can encompass an entire city and its e! 
virons, with an accuracy permitting pr: 
cise interpretation 

Guided missiles are mighty nic 
weapons. However, they are small an 
generally good for one ride only—dc¢ 
stroying themselves on contact at the en 
of the flight. So far we have been unab! 
to develop a small-type human willing t 
take a one-way ride. If this could | 
done, the suicide-bent character wou! 
pencil in a few choice observations « 
what’s wrong with missile 8369, so 
could be corrected on vehicle 8370. 

The missile must be “tracked” on fil 
during its initial take-off period a1 
throughout the length of its flight, in o 
der to detect abnormalities in its flig! 
behavior. The acceleration camera w 
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to photograph the initial stages 
the flight. When set exactly perpen 
jicular to the trajectory, this camera will 
yide the distance, acceleration, and 
ocity of the missile during the first 
«0 fect of flight. The camera, operating 
ecisely known speed, will allow 
exact computations regarding the 
ht of the missile. 
The actual flight of the missile is re- 
led by photo-theodolites. This instru- 
ent 1s a combined theodolite and cam- 
and its placement with regard to the 
th of the missile is previously known, 
is the exact time each picture is made 
rking on somewhat of a motion pic 
we camera basis, it can take from one to 
ur frames per second, usually four, and 
each exposure is accentuated by radio 
tre Usually at least three cameras 
e stationed in a triangle to the path of 
e missile, up to four miles or more 
ay from the path to assure complete 
The placement of the cameras 
triangulation to 


erage. 
sures the mecessary 
mit computation of the exact place of 
missile in space at any 
radio control feature guarantees that 
y corresponding frame of every cam 


given time 


was exposed at exactly the same in 
nt. The photo-theodolite contains two 
es, one showing elevation and one 
wing azimuth angles for each frame 
s information is imposed on each neg 
by two small dials appearing in the 
corners of the picture, and an 
tional dial in the upper center show 
the frame number 
‘olor film helps make 
home photography, and has done 
it for Hollywood, but the reason it is 
ed in guided missile work. is that it 


missile 


Mama glamor 


des better definition of the 
rk object against the sky) and als« 
roves the reading of the film by a 
sened amount of grain in evidence. A 
ecial type of high contrast color filn 
been developed for the purpose of 
king missiles 
After the film is processed, it is turned 
ver to the film readers and mathemati 
departments on the research base 
lables are made from each frame show 
mathematically the position of the 
ssile in space at that particular time 
These departments, sometimes called 
data reduction offices,” reduce the visual 
ressions on the film to chart and tab 
form for ready examination, and 
prepare a complete arithmetical record 
f each frame made by each missile 
Although the present cameras are pro 
ng information of a quality conducive 
to testing of missiles in space, much im- 
provement in this type photography is 
constantly being sought. The Bureau of 
Aeronautics has constructed an improved 
of acceleration camera at the U. S. 
Naval Aeronautical Photographic Experi- 
tal Laboratory in Philadelphia, and 
Naval Ordnance Test Station, Inyo- 
kern, Calif.. has designed an improved 
These cameras are 
ng supplied to both Navy and Air 
e activities Improved plans are 
g promulgated for future procure- 
it in an effort to keep the availability 
rood photography abreast of require 
ts in the technical advances of the 
vy END 


int for its lenses 


n 
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FOR.DEFENSE 


Pail 


Bell Aircraft Corporation, long recog- 
nized for its scientific and productive 
contributions to the nation’s secarity, is 
applying all its energies to one of the most 
diversified and long range programs in the 
aircraft industry a program which 
serves all branches of the Armed Forces 

With an imposing list of “aviation firsts 
in its history and challenged by the in 
creasing complexities of today’s acronau 


a 


tics, Bell continues in the forefront of 
many activities. This pioneering company 
is actively engaged in the development 
and manufacture of five types of helicop 
ters... guided missiles... radio controlled 
bombs...specialized research aircraft such 
as the X-1, the X-2 and the X-5 elec 
tronic equipment rocket motors 

convertiplanes and components for 


the B-36 and B-47 bombers 


Bell invites the applications of qualified aircraft engineers 


B E Lio Areva 7 CORPORATION 
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Northrop 


Aviation Tramin g 
ae Mechanics 


The “Inside Track” to Your Aviation 
Career Begins at this Famous School 


You show good judgment in choosing Aviation 






w YOUR career. To assure a permanent, satisfying 
career in this vast, expanding industry — take the 
inside track to the top—take Northrop training 
Wherever Northrop graduates go in the aircraft 
industry, they are backed by the prestige of this 
famous name. They are on the inside track ' 


a aft Unexcelled Training Facilities 


You learn thoroughly in minimum time under 
ible, experienced Northrop instructors. You work 
with the Institute's own live jet engines and wind 
tunnel, its complete training equipment including 


giant multi-engine aircraft 


a atl MILITARY PREFERENCES 


In civilian or military life. Northrop training 
counts. For example, NAI engineering graduates 
re qualified educationally to become Air Force 
or Naval Aviation Cadets, or Officer Candidates 
Regardless of your present status, write today for 


complete informatior 


Northrop 


Aeronautical [nstitute 
E. Broadway, Hawthorne 

Los Angeles County, Calif 
Approved for Veterans 

SEND COUPON FOR FREE CATALOG 










; E Broadway, Hawthorne, Los Angeles County, Cal : 
i Please send me immediately the Northrop catalog i 
y *pecial military information and employment data, and 
y= ule of starting dates of classes. | am interested in i 
i () Aeronautical Engineering i 
rl C) Aircraft & Engine Mechanics i 
! ' 
1 Name Age i 
' 1 
! Address ! 
! ! 
' 
i City Zone State ; 
Check one: [Veteran () Non-Veteran Z 
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Equipping the Cockpit 


(Continued tro page 121) 
if not impossible A plane spinning at 
600 mph nails vou in the cockpit for the 
duration And, even if you could get 


out, vour chances of getting tagged by 
that tall tail are better than exce!lent 

Here again BuAer stepped in and took 
ver from the pilot, leaving him with 
only the decision to make. If he has to 
get out of there, he pulls a BuAer de 
vice called a pre-ejection lever This 
opens the canopy and, when there is 
nothing but heaven in the way, the de 
vice goes on to arm the kick-in-the-pants 
department. The pilot then puts his feet 
in some stirrups, stands at attention, and 
hits the “panic button”—a small curtain 
which, when it comes up to protect his 
face from windblast, also fires the cata 
pult cartridge. Somehow, this device also 
disconnects the “spinach” so that the 
pilot, seat, gear, prayers and all fly off 
into space. Even here BuAer does not 
abandon him to his own devices. After 
the seat has cleared the airplane still an 
other device lets out a drogue parachute 
When this has slowed the seat-bound 
pilot to a safe speed and steadied the 
whole contraption, BuAer is content at 
last to turn things over to the pilot. He 
opens his safety belt, gets clear of the 
seat, and, at present, pulls his own rip 
cord 

So much for 600 mph-45,000 foot situa 
tions where, in modern Navy flying, a 
man is practically walking on the ground 
But what about getting out where the 
cold is deadly, there is no air, where the 
force of deceleration from a 1000 mph 
gait or better is unbelievable, and wind 
blast is like being smacked by a falling 
bank vault? 

The Navy's BuAer is coming up with 
all the answers to this in one capsule 
It's a trim, streamlined capsule with, as 
usual, BuAer’s almost fiendish automatic 
devices. In fact, this capsule is the en 
all 


tire cockpit, controls, seat, pilot an 
and is just buttoned on to the rest-of the 
airplané 

The simplicity 
view—of the cockpit capsule surpasses 
even that of the ejection seat. This time 
he only has one thing to do from the 
moment he decides he'd be better off 
somewhere else until he gets somewhere 


from the pilot's point of 


1 
eise 


He pulls a lever 

Things happen The whole cockpit 
shoots away from the rest of the fuselage 
At the same time (since BuAer doesn't 
want its pilots to be tumbled around in 
outer space) fins appear, turning the 
cockpit into a stable glider—at speeds 
around 1,000 mph. However, as it slows 
down the fins lose control. Before any 
tumbling can start, though, the drogue 
parachute pops out and stabilizes it some 
more 

Finally, when the pilot's little floating 
home has slowed to a comparative crawl, 
a large parachute takes over and lets the 
cockpit down to earth, hitting not much 
faster than a man falling in a standard 
chute 





If it ind in the wate! 
The thir 


a serviceable boat anda 1s pact 


doesnt even get damp 


survival equipment suitable fo 
wastes or enemy infested jung 

During the descent, of courss 
pit holds its pressure and is ji 
igainst the intense cold. Howeve 
pilot feels that he must get out 
happy home, he can just pu 
BuAer lever and he’s on his oy 
gling below his personal, old-fa 
hand operated parachute 

This mechanical marvel departn 
vestigates everything relating to tl 
in the machine. Navigators, for in 
make errors if the astrodome ist 
tically correct, or are killed by pre 
if an astrodome breaks. Now Aji: 
Equipment has come up with a Peri 
Sextant which not only takes the al 





of a star but can fill in as an astro 
pass or give you the average altitu 
that same star for any two-minute ; 
while the navigator can be found 
bunk below 


a a oe a oe i oe oe i oe oe 


“We must continue in the future 
as at present and as in the past, to 
pursue with unabated vigor all hon 
orable avenues for the peaceful reso- 
lution of international controversies 
We must cooperate with our friends 
of the free world and continue to 
make full use of collective security 
but we must remember that it is the 
strength of America which has made 
our nation great, and it is_ the 
strength of America which will pre 
serve us in the days ahead.”—Ad 
miral Forrest Sherman, May 19, 1951 


i a ee oe oe. 2 ak ee ee oe oe oe 


An hydraulic system using a petrole 
base fluid is a fire hazard anyway a! 
when you boost the pressure to 300 
pounds per square inch as BuAer dos 
its control apparatus, even a small k 
would be disastrous. So Airborne Equi; 
ment worked up a water-base fluid (H 
hydrolube) which won't burn and wor 
The sar 


outfit developed a coating for fuel tan! 


freeze down to minus 160 F 
which makes them able to stand 2,000 I 
for more than 5 minutes. And it | 
done much to develop titanium alloys 
strong as the best alloy steels, but weig! 
ing far less. Chrome plating the cylir 
ders of “hot rods” was first thought u 
by the Navy’s BuAer and no one will b 
greatly surprised if the only soug! 
“transparent aluminum” comes out of t 
shop to solve many of the problems o 
aerodynamic heat 
From welding rods to a grease whi 
is still greasy at minus 300 F; from fo 
ball helmets to detachable cockpits, fr« 
jet engine tail pipes to foolproof landin 
Airborne Equipment spreads its attenti 
working always closer to the perfect a 
plane. This dream would be the tr 
‘flying machine The pilot might ha 
to hold a small gadget in one hand, per 
haps a control panel of some sort, wit 
which he could transmit his wishes to t 
airplane, or the day might come wi 
he could simply talk to it the way 
farmer talks to his mule : 
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More and more people everywhere are drinking 


Blatz—Milwaukee’s first bottled beer—becatse 


Blatz is Milwaukee’s finest beer! 


( Blot: Br ng 
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provides tiie 


‘oy essentials 

OF INSULATION 
EFFICIENCY FOR JET 
PROPELLED AIRCRAFT 


1 Ideal insulation must be light 
| in weight and bulk. 


REFRASIL batt has a surface density of .05 Ib. 
per sq. ft. and a nominal thickness of ¥, in 
Pre-fabricated blanket for typical jet tailpipe is 
only '4 in. thick. REFRASIL is resilient—will not 
pack down or disintegrate under vibration. 


} 


gp) Ideal insulation must reduce 
4) temperature to safe level for 
aa’ structure and personnel. 


REFRASIL pre-fabricated removable blanket with 
nominal thickness of '3 inch, will give a temper- 
ature drop from high of 1300° F. to low of 300° F. 
REFRASIL will withstand sustained exposure to 
temperatures up to 1800° F. and flash temper- 
atures of 400° F. more, without breakdown 


Ideal insulation must be easy 
to install and remove from 
equipment 





REFRASIL is available as pre-fabricated remov- 
able blankets, preformed to any desirable speci- 
fications. Insulat neg ef fic iency of REFRASIL 
Blankets is not affected by frequently repeated 


removal and installation operations 


90% of JET AIRCRAFT MANUFACTURERS use: 


MEARS 
REPRESENTATIVES: 
Fred W. Muhlenfeld 
Eastern: othe ~f- oe . 
Homiltor 46 
Northwest: a 










Mail coupon for free 
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The H. |. THOMPSON COMPANY 
1739 Cordova Street 
Los Angeles 7; Calif 





Please send free illustrated REFRASIL DATA 
bulk fiber 
Please send batt ample 
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Navy on Prowl 


(Continued from page 107) 


“I've been bucking headwinds around 
that circulation for 14 hours and all I 
want is a little gasoline—just 800 gallons 

PLEASE!” 

“OK, it’s your neck! Sergeant, call the 
motor pool and have them break out a 
gas truck for that Navy plane parked 
near the tower. Let's go see aerology.” 

The Aerologist looked up from his 
charts with an amused smile. For 28 
months he had predicted every typhoon 
within a 500-mile radius was going to hit 
the base. Now his latest prediction was 
coming trie and he was enjoying every 
minute of it. He picked up a sheaf of 
hieroglyphics and started in professional 
ly, “Wind is East North East 45 with 
gusts up to 60, ceiling and visibility re 





duced in rain squalls to 

‘I know what it is here,” 
the pilot, “but what will it be in Tokyo 
in three hours? My plane’s due for a 
check, and if I don't get in tonight, I'll 
have the Maintenance Officer, the Opera 
tions Officer and the Skipper all breath 
ing down my neck for the next week 

“Well,” said the weathe: 
“it will clear up past Osaka and 


interrupted 


dismaved 
guesser, 
youll have a 2.000 foot ceiling and light 
rain in the Tokyo area.” He signed the 
pilot’s clearance and turned his attention 
to a chattering teletype 

Back in Operations, the Duty 
checked the clearance and said 
the gas truck was so slow, but thev had 
ot the han 


Office: 


‘Sorry 


it all tied down in the corne 


al Here's your clearance copy Good 
uch 

Thank muttered the pilot and 
forced himself against the gale back to 
hi plane 


I 
All ready to go, sir.” shouted the plane 


captain, “we got 1,000 gallons aboard and 


the strainers show no wate! 
A jeep appeared out of the rain and the 
driver yelled into the pilot’s ear, “Base 


Operations Officer says to take off on run 
way 4 at vour own discretion. No traffic 
in the area to Osaka. We just abandoned 
the towe I 

The driver disappeared and the pilot 
climbed the ladder and settled in his seat 
The warm engines caught immediately 
alter a thorough check of all instru 
ments, the plane swung onto the runway 
and vanished into the gathering gloom 
“Gosh,” said the pilot as he flipped on the 
auto-pilot and settled back in his seat, 
These long patrols sure are monotonous 
Nothing ever happens.” 

That the tale of one 
There are others which consist of 12 or 14 
or 16 hours of just staring into dark 


routine’ patrol 


hiue water, or into an Opaque radar scope 


There re 7) routine patrols which 
end with blood in the turrets. with part 
I a tall gone or a wing And some 
y the to told in a brief con 

sue One of our planes is missing 
But it i ore thar plane, it 1 
ine I patrol plane crew 
Patro nes have heen called the 
eve of the fleet Wit t! advent of 
the ont I tion in Kore they 





have become the “far-reaching eys« 
the United Nations.” Crews, hi 
trained in the art of sea and coasta 
connaissance, roam alone thousand 
miles from their bases, in all kind 
weather. Their job is collect and di 
inate important information to interes 
land, sea and air forces 

Every day, both east and west of 
Korean Peninsula and for many tl 
sands of square miles of ocean surrou 
ing the rocky battleground, patrol plan: 
are on the prowl. Night finds them a, 
on the hunt in many areas of enemy 
tivity. Although shipping reconnaissar 
and anti-submarine patrol are their p: 
mary functions, there are other jobs 

These jobs include weather inforn 
tion sweeps ahead of tactical support ai 
craft, typhoon 
means locating, finding direction of mov« 
and spotti 


reconnaissance— whi 


ment and storm’s intensity 
for naval gunfire. At night there is en: 
my harbor illumination to check shippin 
illumination of enemy positions for at 
tacking aircraft and interdiction of ens 
my mine-layers. Enemy 
and mine-fields must be located. The: 


radar station 
is the search for downed airmen ar 
transfer of wounded personnel from shi 
to shore. There is protection of nava 
units from coastal batteries and downs 
airmen from enemy fire Photographi 
missions must be flown, floating mins 
intelligence matter delivers 
routine functions 

performed by the 


destroyed, 
to units at sea 

These missions are 
patrol aircraft, Marinet 
four-engined Privateer landplane and the 
hard-hitting long-ranged Neptunes. All of 


these types gross some 32 or more ton 


seaplanes, tl 


To describe them as merely compact an 
complex is to describe -hem in a reticent 
fashion indeed 

The P2V Neptune fuselage is a slencik 
The wing 
reach out thinly 50 feet each side of the 
Into this 


pace must go some 10 tons of high o 


steamlined tube 75 feet long 


hull centerline constrict 
tane gasoline in bulletproof tanks. The 
tanks are inter-connected to the engin 
through a maze of tubes and transfe: 
pumps and vents. A half ton of higl 
grade oil goes into tanks 

Twenty-five gallons of hydraulic flui 
must be poured in so that, along witl 
the various accumulators, pumps and pis 
tons to operate the landing gear, flep 
engine 

Twenty-five gallons 


bomb-bay doors, superchargers 
and gun chargers 
of alcohol solution go aboard to de-ic« 
the windshields and keep the carburetors 
clear of ice. Fifty gallons of water goes 
aboard to inject into the engines to pro 
And, ol 
yes, last on the liquid list, 10 gallons of 
soup and drinking 


duce emergency performance 


water for coffee, 

Affix one electronic automatic pilot an 
a multitude of instruments, gauges. con 
trols, and circuit breakers to check flight 
engine and electronic performance I 
ventilating svsten 
heavy ice off the 


sert a heating and 


capable of melting 
wings, tail surfaces, propellers and wind 
shield. This heating unit must also kee} 
the crew from freezing at minus 40 de 
grees Fahrenheit. The ventilating sys 
tem will preclude suffocation at 100°F 
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Fine quality optical equipment is pro 
ed, including two aerial cameras, two 
sh-powered binoculars, a precision oc- 
it for celestial measurement, and com 
ting gun and bomb sights. In addition 
the navigation lights, interior lights 
trument lights and recognition lights 
ere are two high-intensity landing lights 
1 a signaling searchlight 

Then there is the offensive and :defen 
ve armament. The aircraft carries 10 
achine guns, some in power turrets 
ith thousands of rounds of ammunition 

cannisters and feed chutes There are 

ough five-inch rockets to outmatch 
ree broadsides from a destroyer, and 
iditional bombs, mines, or torpedoes as 
e mission dictates. There are million 
andle-power flares, sonobuoys, colored 
gnal pyrotechnics and smoke-lights. To 
| this add some heavy armor plate for 
protection of engines and crew members 
luring battle 

In case of forced landing in enemy 
territory, adequate sub-machine guns, 
rifles, revolvers and knives are carried to 
equip a full-fledged riot squad. At vari- 
ous stations throughout the fuselage are 
ocated fire fighting equipment. Tool 
kits for emergency repairs by mechanics 
or electronics men are stowed in the cor- 
ners 

All this equipment, enough, it would 
seem, to fill a two story house plus base 
ment, must be arranged to accommodate 
the crew of ten men. Each man wears 
a life jacket, with emergency signaling 
equipment attached, and a parachute har- 
ness. Parachutes are distributed through- 
out the plane for quick attachment to the 
harness. Life rafts with emergency radio, 
sail, oars, signaling equipment and emer- 
gency rations are availeble. Emergency 
first aid equipment is provided for the 
wounded and oxygen for high altitude 
flight. Tubes and a stool are provided for 
the relief of the crew. Last but not least 
are cooking facilities and flight rations 
On a long 16-hour flight, at least two 
meals must be provided, preferably hot 

The four-engined Privateer takes no 
back seat in complexity to the Neptune 
Within reach of the two pilots in the cock 
pit of the Privateer are 168 electrical 
switches, 55 manual controls and levers 
and 50 instruments and gauges 

That's the story of what a patrol plane 
is and what it does. Such are the equip- 
ment and the mission of the patrol plane 
crew. There are other things that count 
There are the 1,000 hours of training and 
preparation for the one hour of payoff 
action—if you're lucky. Take the World 
War II story of the anti-submarine pa- 
trol plane commander with 5,000 hours 
of ocean-gazing to his credit who finally 
sighted an enemy sub 

He got in fast and made his drop—the 
bombs failed to explode. After 5,000 
hours of getting ready, his first oppor- 
tunity was lost! Fortunately a young en- 
sign with only 750 hours was right be- 
hind him in a second PBM. He made the 
kill. Was it worth it? Well, an average 
submarine cruise may well net the un- 
derwater killer 10 ships, 4,000 men. If 
those are our ships and our men, the 1,000 
hours of preparation, even 10,000 hours 
is a small price to pay END 
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Bearing Reprocessing Includes Electronic Spin-Testing 
under Rigidly Controlled Conditions — 


All steps in the reprocessing of aircraft bearings — grease-removal, 
spin-lesting, preservation and repackaging are carned out with 
( lary-developed precision instruments under tightly controlled 
conditions of temperature and humidity. If you have an aircraft 
hardware problem manufacturing, procurement, reprocessing, 
testing, packaging or preservation — Clary ts fully equipped with 


the EXPeCricnce and hac ilities to help you solve it. 
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serving the aircraft industry since 1941 
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You can make a decision now that 
will save you years of time later. Get 
all the aviation training you can, 
before entering the Service. Then 
when you get out — while others are 
going to school — you will be em- 
ployed on the job for which you 
trained and have every opportunity 
to advance rapidly. This combination 
of private scheol and Air Force 
training is your best background 
experience to Carve a name for your- 
self in aviation. 


SPARTAN trains quickly and 
thoroughly. No other school can 
train you better. Your future happi- 
ness and success depends upon your 
making the right decision NOW! 


WRITE FOR COMPLETE INFOR- 
MATION. Learn how you can 
use a few months now to save 
years later, when your time is 
far more valuable. 
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Ordnance Packs Punch 


(Continued from page 127) 


to minimize possible earthquake dam- 
age 

The laboratory is equipped for basic and 
applied research in physics, chemistry, 
aerophysics, metallurgy and ballistics, as 
well as for development work on propul 
sion, fire control and guidance systems 
for rockets and other missiles. 

Among its service facilities are a tech 
nical library, a large and versatile ma- 
chine shop, a foundry, a standards of 
measurements laboratory, a materials 
testing laboratory, heat-treating and 
electro-plating shops and a controlled 
altitude laboratory capable of simulating 
conditions at various altitudes, changing 
from one to another at a high rate of 
speed 

Special projects, largely in propellants 
and explosives, are carried on at two 
pilot plants, isolated from the community 
for reasons of safety. At night they look 
like neighboring villages as their lights 
twinkle through the soft desert darkness 

Armitage Field, the station’s air fa- 
cility, is of a size befitting the environ 
ment. The field was named for Lieut 
John M. Armitage, USNR, a naval avia 
tor who gave his life in testing aviation 
oranance Its runways Span a mile and a 
half. Its hangars are large enough fo: 
B-29s. Since aviation ordnance is one of 
the main concerns of the station, some of 
the scientists make their headquarters 
in the buildings at the air facility 

After a new rocket has passed all pre 
iminary tests, its launching gear or racks 
must also be tested to determine if they 
can take the shock of a carrier landing 
vith a full 
This test is made right here in the desert 
on a true-to-life aircraft carrier flight 
eck. A carrier flight deck located in 
the middle of the Mojave Desert is a 
trange sight to see, but here it is. The 


load of unreleased rockets 


deck is made of wood, equipped with 
wires to snag the tail hook, and all the 
‘ ential equipment necessary to bring 
an aircrait aboard a carrie! 

After a launcher developed for a pa 
ticular purpose has withstood a ceric ot 
carrier landings here in the desert, it is 
ecommended to the fleet 

Armitage Field has another shipboard 
facility in its land-based catapult that 
can fling an aircraft loaded with bombs 
cor rockets into the air with a run of only 


75 feet The rockets and launchers go 
through a series of catapult shots to test 
their sturdine 
These shipboard facilities serve a dual 
purpose They test rocket and boml 
unching rack At the same time they 
ve naval aviators practice and training 
making Carrier approac hes and land 
uN and in being shot from a catapult. 
The latter is important, for the fast jet 


plane of today require too long a take 


off run to make a normal take off ana, 


thu must be given the needed boost 
from the catapult to become airborne 
The Ram is not the only contribution 
f the station to the changing demands 
lor more powertul and accurate weapons 





The station distinguished itself in , 
ducing the first air-to-air rocket 
Mighty Mouse. This rocket, appr: 
mately 3 inches in diameter, will be 
ried in large numbers by the latest 
fighters at speeds near that of sound 

The Mighty Mouse already has be« 
test fired from a supersonic sled rigg: 
on a 6,000-foot track at the station. Sci« 
tists and engineers had designed tl 
track to test the aerodynamic characteri 
tics of rockets and other missiles trave 
ing at supersonic speeds. The Might 
Mouse stood the strain. The fighter pilot 
of tomorrow can look forward to the d: 
when they can cruise at ease about 
enemy fleet, accurately picking off enen 
bombers with the Mighty Mouse 

Photography plays a major part in 
research, deve lopment and testing opera 
tions at the station. It serves as the soli 
foundation for an intricate system of ir 
strumentation which provides detaile 
information on the test performance 

At the time every guided missile 
launched on its brief career as a free 
flying weapon, dozens of unblinkins 
lenses follow its progress until it thud 
into the sand and sagebrush many mile 
away. The Gooney Bird, an apparatu 
devised at the station, enables the ph« 
tographer to track and photograph a mi 
sile traveling thousands of miles pe 
hour. The Gooney Bird is loaded dowr 
with several different types of cameras 

The research devoted to underwate 
ordnance in an effort to increase ou 
anti-submarine and underwater effective 
ness is carried on at the station’s Pa 
dena Annex, which operates a wate 
range high in the mountains near Azusa 
California. The Morris Dam range 
equipped with the latest equipment an 
at the time it was constructed, the largest 
all-welded structure in the country 
variable-angle launche1 This launche: 
was designed by station personnel and i 
used to simulate the release of pro} ctile 
from aircraft at different velocities an 
angles of attack It is adjustable to any 
vertical angle up to 40°. One end of the 
300-foot launching guide rests on pon 
toons in the water. The other is move 
up and down on a ramp 

Compressed air propels missiles out of 
a launching tube, 22.5 inches in diamete 
and 300 feet long, into the water at pre 
determined speeds and angles of attacl 
so that the action of a missile entering 
the water can be studied 

To coordinate the use of all faci!itic 
including those for initial planning 
through to initial production, the st 
of the Commander of the station carrie: 
out many evaluation and planning func 


tions essential to operation of the station 
Research, development and test activities 
are the function of six technical depart 
ments: Aviation Ordnance, Design and 
Production, Research, Rockets and Explo 
sives, Test and Underwater Ordnance. 
It is an accepted polic y of the Bureau 
of Ordnance at the station that facilities 
of the Inyokern and Pasadena develo; 
ment center will be used whenever pos 
sible to collaborate in carrying out de 
velopment and test programs for all three 
of the military services in the field in 
which the station is set up to work END 
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The Publishers of 


Flying Magazine 
take great pride in announcing 
as a special service to the industry, 
the reestablishment of 
the wartime technical section 


known as the 


Industrial Aviation 


Department of Flying 








Industrial Aviation will appear 
monthly in a 32-page section designed 
to provide the very latest technical in- 
formation for engineering, manage- 
ment, and military personnel engaged 
in the design, production, research, 
and manufacturing end of aviation 
and its allied industries. It will repre- 


sent the last word in dynamic new tech- 
niques, production shortcuts, design 
changes, new tools, procedures, control 
methods, equipment and production 
ideas; will be authoritatively authored 
by the top men in the various special- 
ties associated with the design and pro- 
duction of military and civilian aircraft. 
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This department will be contained in a special edition of FLYING, subscription to which is 
restricted to military and civilian personnel engaged in activities associated with the opera- 
tion, maintenance, design or production of aircraft, their component parts and accessories. 


FLYING MAGAZINE 
366 Madison Avenue 
New York 17, New York 


Please enter my subscription for the special Industrial Aviation Edition 
of Flying Magazine as | have indicated 


Industrial Aviation 
Edition of 
Flying Magazine 


New Subscriptions 


CJ Three Years ....... $9.00 Name 

C vee TONS... $8.00 Address 

[| One Year $5.00 

vated State 


[_] Remittance Enclosed 
[_] I'll pay when billed 


Canada, Mexico, South and Central America same 
os U.S.A. All other foreign $1. extra for each yeor 


CURRENT FLYING SUBSCRIBERS: If you 


| am employed in the aviation (or allied) industry as listed below, thereby 
making this special edition available to me 


wish to subscribe to the special Industrial Position 
Aviation Edition of Flying Magazine, check box 
and we will bill you for the amount required to 
send it to you for the existing term of your 
subscription. Company 
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FLAT HEAD PIN 
AN 392 thru 
AN 406 


PHILLIPS 
in Specials 
and AN part 

numbers 


NAS 334 
thru 340 


NAS 144 
thru 
NAS 158 


ALL TYPES OF 
AIRCRAFT HEX 
Close tolerance 








Briles Bolts Are “Cold-Headed”’ 
Treads are rolled after heat treating, 
forc ng the gra n to conform te the 
thread shape. This gives both the 
thread and bolt head extra granular 
strength and better wearing qualities. 



















Cold-Headed Bolts From 
3/16” to 1%e” Diameter. 


BN: 
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Manufacturing Co. 
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Simulators 


(Continued from page 112) 


rise. He hears the rapidly rising whine 
of a jet engine and the rumble of wheels 
When he pulls back on the 
of the wheels ceases, 

cuts in, “Pull your 
Let your airspeed in 
Leave 100 per cent 


on a runway 
stick the 
and the instructor 
flaps at 300 feet 
crease to 300 knots 
power on.” 

After a few seconds the instructor con 


rumble 


tinues, “OK At 300 knots decrease 
power to 94 per cent. That’s your best 
climbing speed, which should .be about 


4,000 feet per minute.” 

At this point student Gregory put in 
“Which should I strive for, 4,000 feet per 
minute or 300 knots?’ 

The instructor came back, “300 knots.” 

Then after a pause the instructor spoke 


again, “Level off at 15,000 feet.—Decrea 
power to 82 per cent.’ 
In this plane the tachometer reads in 


per cent of total horsepower or per cent 
rpm at total 
identical and 


of maximum horsepower 
The 
changeable for practical purposes 

Now that cruising at 300 
knots and asked to 
Because he is an ex 


two terms are inter 
Gregory is 
15,000 
practice air work 


feet, he is 
perienced pilot, detailed instructions are 
unnecessary 

The instructor “Make standard 
rate turns in both directions.’ 

All the while the 
F9F installed in the 
in the instructor's console reflect the ma 


orders 


instruments of an 
trainer's cockpit and 


neuvers. Airsveed, bank and turn, gyro 
fuel 


and other instruments respond to the pi 


compass, artificial horizon, gauges 


lot's actions and the plane's attitude. The 


tick and pedals have the exact “feel” of 
the .real alrpiane 

Presently the instructor says, “Practice 
climbs and _ glides For glides reduce 
power to 70 per cent. Lower your dive 
brakes This should let you down at 
about 3,000 feet per minut Maintain 


200 knots 
At around 5.000 feet the in 
in with, “OK, 1 


climb back up lt 


tructor cuts 
aise your dive brakes and 
15.000 feet.—Level off 
dad try a tew ow rolls 

Here Gregory remarks that torque in a 
different matter from 
Con 


conception, engine 


jet Is a completely 


torque in a prop-driven airplane 


rotation is not the biggest cause of torqu 


in a conventional piston airplane; the 


real devil Is propelle vasn and the torce 


it exerts on wing, tall and control sul 


faces. A jet has no prop. Hence torqus 
presents no probiem 

The r ick of torque explains 
Gregor’ irprise the new jet piliot in 
the trainer ist in the plane When 
the instructor ci for a few slow rolls 
muc¢ é ilieror id elevato Is needed 
to put a jet into re than one uses ir 
Co iz The tendency is te o int are 
too tast ar tne } ne 

Paralleling practice on the Operationa 


Flight Trainer. pilots study the F9F 
Maintenance Traine: This 


stallation of each 


equipment 


of the airplane tems—electrical, fuel 





mounted on a 
panel. Here the pilot can operate « 
of the systems separately. He can pu 
button or turn a switch and actually 
what each component in the system 


hydraulic, etc., sepa 


to do. 

The Operational Flight Trainer is 
end product of many different kinds 
scientific research. The training and < 
perience of aeronautical engineers, el 
tronic engineers, mechanical 
physicists, human engineers and mar 
others entered into the solution of the ir 
tricate problems this 
But if creation of the trainer was a lon 
and difficult process, the vast reduction i 


enginee 


posed by device 


training time, savings in pilots’ lives 

The Navy trains thousands of men i 
the schools of its four training agencik 
which are the Bureau of Personnel, Bu 
reau of Medicine, Marine Corps, and the 
Chief of Naval Operations. These trai: 
ing agencies use every modern technique 
and device Many of thei: 
methods, like the Flight 
Trainer, have been developed at the Spe 
cial Devices Center of the Office of Nava 
Research at Port Washington, Lon 
Island, N =x 

The Special Devices Center is uniqu 
within the National Military Establisl 
ment. It is the only agency in the Ds 
Defense 
simultaneously to research 
utilization of 


available 
Operational 


is devote 


development 


partment of which 


production, and training 
aids and devices, with the emphasis or 
The Center combines tl 
function of a scientific research and de 


utilization 


velopment agency with the function of 


procurement agency by producing an 
putting into practice the ideas resulting 
from research. It also fulfills the fun 


tions of an educational agency by 


supe! 
vising the utilization of training devices 
During the last ten years the Special 
Devices Center has developed six basi 
training concepts. The tools used to make 
concepts bear fruit in improved 
Synthetic Training Device 
Teaching Aids, Human Engineering, Rs 


Evaluators and 


these 


training are 


Tools, Tactical 
Training Methods 
Synthetic devices are the principal tools 
for the They 
put a trainee in operational o1 


search 


new training techniques 
a ¢ lose ly 
he is giver 


combat situation where every 


mental, physical or emotional task which 
he may have to perform in actual combat 

Teaching aids, as distinct from trainings 
devices, are smaller, and designed to 
teach the 


without 


principle of a complex subject 
a complete reproduction 
Aircraft 
Trainer is such an 


giving 
of an operational situation. The 
Weight and Balance 
aid. It is used to demonstrate to flight 
and maintenance crews basic theories ap 
plied to aircraft loading 

The third category is Human Engineer 
ing. It deals with fundamental psycho 
problems involved in operating 
These 


clude analysis of human capabilities re 


logical 
hips and aircraft problems in 


quired for operational duties, and investi 
gation of the psychological factors which 
increase the effectiveness 


may reduce Or 


of certain equipment. A current project 
of the Human Engineering Branch at the 


Special Devices Center is the design of 


an optimum Combat Information Center 
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it max ] it tion ol u ul 

ities to’ achieve um efficier 

the oO; it CIC D < 

tral , I evaluat 
ti traini é es fro 1} ) 

p tt nt this heid 
he fourth cate ot evices, Is the 
earch too Fx x e, the Special 
ces Cent evelope i hun an 
accelel I evice to etermiune 
in tole nce l extre e condi 
The fir u I Y thi esearch 
cn as char pe Im Hi00 pre ure and 
y temperature caused by vertigo, will 
ter be apy lied to aircraft design The 
ymputers developed by the Center for 
ied research in aerodynamic design 

n be cited as another example 

The tactical evaluator ia into vet 
other category. Modern weapons have 
ecome fantastically complex To deter 
ine their tactical possibilities and limi 
tions by building prototypes requires 


normous monetary expenditures which 


e beyond the reach of our economy 
This difficulty is overcome by tactical 
valuators Prime example of tactical 

aluators are guided missile simulators 

The last category are training methods 


to 
continuous techni 


raining by synthetic methods, if it is 
e successful, requires 
al guidance and assistance. Production 
maintenance of training 
together 


validity as te 


istribution and 


levices in the field with analysis 


their achers come undet 


this heading 


In terms of money, the savings made 
vussible by the use of special training 
evices are difficult to evaluate How 
ver, a few figures presented recently to 


the House of Representatives may serve 
s an example to illustrate the magnitude 
reductions in Ut 


costs $10.00 an 


{ possible 


itures. It 


alning 


expen 


hour to train 


crew of eight men to operate a patrol 
omber in a special device, as compared 
» several hundred dollars in a combat 


aft. Bombing 
he Special Devices Center during World 
War II, at a of $2,500,000.00, i 


one yvear $25,955,684.00 


irc! trainers produced by 


| 
cost Saver 
tor 
the 
an 
have 


costs 


in 
ing combat equipment. In addition 
e of 


t:mated 


these bombing trainers 


119 which 
in training 


Saved 
lives would 


een lost accidents during 
yutine flights 


The 


mitea 


activities of the Center are not 

to acute training prob- 
It is also concerned with training 
that national 
emergency. One of these problems would 
the of 


instructors conducting a 


solving 
lems 


problems may arise in a 


be insufficient number qualified 


available for 


training program ol the size necessary to 


produce large and well trained troop 
bodies within a short period of time 
There would be just too few instructors 
for such a job. The Center is trying to 


alleviate this anticipated difficulty by in 
creasing the audience for each instructor 


so that one instructor may be able to 
teach thousands instead of hundreds of 
students. One of the means to increase 


The Center is 
currently investigating the suitability of 


an audience is television 
television as a medium for mass training 
The results of five vears of research on 
in this 

END 


instructional film will be utilized 


program 
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Big Whoosh 


(Continued from page 129) 


available for use by many ccastractors, 
progress in rocket propulsion would be 
Many of the 
outfits with good ideas wouldn't be able 
to exploit them because as newcomers to 
the field, they don’t have the money to 
build their own testing apparatus. NARTS 
affords maximum economical utilization 
of test facilities and assures the Bureau 
of getting what it contracted for in rocket 


slowed to a snail's pace 


engines and propellants 

One of the first jobs of the Rocket Test 
Station is the testing and evaluation of 
rocket propellants. Right here one should 
know that in discussing rockets the word 
propellant is not synonymous with fuel 
Fuel is only one element of the heat pro 
ducing combination in a rocket engine 
The other is the oxidizer. Reciprocating 
or jet aircraft engines ave furnished oxy 
Rockets capable of 
operating in space beyond the atmos 


ven from the air 


phere where oxygen is not available 
carry their own 

Fuels and oxidizers by their nature are 
high energy compounds needing careful 
NARTS is studying many un 
usual propellants in its experiments 


handling 


Chief factors affecting propellant utility 
are availability, ease of handling and 
storage and good ignition qualities. The 
first two of these properties are extreme 
ly important when considering rockets 
for shipboard use in the Navy, but others 
must be considered, too. For instance, 
rockets are notoriously high in their rate 
of propellant consumption. For this rea 
son, the more dense a propellant is, the 
more energy can be obtained from a 
given volume 

The medical and industrial safety de 
partments at NARTS are there to see 
that propellants are handled safely 
Workers handling dangerous chemicals 
are safeguarded by special physical ex 
aminations and protective clothing. Blood 
tests to detect and measure hazardous 
ubstances entering a _ person’s blood 
stream before becoming dangerous are 
conducted on regular schedules 

NARTS develops test equipment fur 
rocket instrumentation when such equip 
ment is not available commercially. Spe 
cial instruments are required for rocket 
testing because temperatures and flow 
rate of rocket gasses are so high (some 
times over 5,000° F. and a mile per sec 
ond) Also propellants are frequently 
corrosive as well as dangerous Since 
there has never been a need for them 
hefore many of the test instruments are 


not available—they must be devel 
and made on the spot. Frequently n 
days are spent setting up a rocket en 
for test and checking the calibrating 
struments, although once set up n 
tests may be made in one day. 

Other functions of NARTS are inv: 
gations of ideas, devices and propella 
to provide a basis for future plann 
programs, and to assist the Bureau 
Aeronautics in preparation of prograr 
detailed requirements for rocket engin: 
their parts, propellants, and associat: 
equipment. 

As in almost every Naval establis 
ment, NARTS is a training institution 
addition to its other duties. Naval Avi 
tion personnel make the transition fro 
reciprocating or jet engine mechanic 
rocket engine mechanic in a hurry 
Lake Denmark. Handling, servicing, ar 
operations of rocket engines, their con 
ponents and associated equipment be 
comes as familiar to them as the Moc: 
T engine to the mechanics of an earlis 
generation 

In case any Iron Curtain cloak ar 
dagger men are getting ideas readi 


this, they might bear in mind _ that 


NARTS is guarded by United States M: 
rines. Seventy-five per cent of them ar 
Korean vets quite experienced in th: 
use of their guns ED 














Logistics Have Wings 
(Continued from poge 117) 


planes went into overhaul, the 7 trips pei 
week chedule till held. Cancellations 
vere rare. On a number of occasions a 


Mars arrived in Alameda in the alter 


noon, received fuel and service was re 
loaded and winging its way back to Ha 
vall in le than four hours 

The “normal” Mars load of 40 passen 
vers between the West Coast and Hav 
carried in plush comfort, gave way to 
record loads of up to 135 Combat Ma 
rine carried in bucket seat Ninety 
three high-priority passengers were car 


ried direct from the west coast to Japan 


with only three re-fueling stops in he 
tween 

Outstanding accomplishment is ne 
new to the Mars outfit The outfit ho 
everal unofficial “weight and tence 


records. Three hundred and eight pa 
sengers and crew were carried ¢t ail 
from Alameda to San Diego on a routine 
flight some time ago 


How does one load over 300 passenge 
into even the cavernous space of ‘the 
Mars’ “Nothing to it,” replied Lieutenant 


Dave Nicholson, skipper of the record 
haul, “just push passengers in the front 
until the tart falling out the rear, latc! 
the hatches and pour on the coal 

Record flights imply questions of safe 
tv. Since the “boat were commissioned 
in 1946, they have amassed over 43,000 
hours in the air without fatality or in 
jury to any passenger or crew membe: 


As a matter of further interest, no trans 


ocean cargo plane can touch the .2263« 


166 


average ton-mile cost of the Mars opera 
tion 

Approximately 5,000 tons of cargo and 
20.000 passengers were delivered west 
ward by the FLAW squadrons during a 
year of the campaign in Korea. Com 
pared to the 1415 million tons of cargo 


and 1 million passengers delivered by the 
Navy's Military Sea Transportation Serv 
ice during the same period, this is a 
small portion indeed. But air transport’s 
specialty is critical materials—anti-tank 
rockets for Marines when delay spells 
disaster, a single carburetor for a Navy 
patrol squadron could keep a plane and 
crew immobilized, or a bolt that isn't 
there could keep a carrier plane on the 
deck rather than in the air. The old 
aphorism, “For want of a nail, the shoe 
vas lost, for want of a shoe ", still 
pplies in warefare. Air transport sup 
plies the “nails.” 

One of the biggest jobs handed FLAW 
n the airlift, was the transporting of 
nearly 1,000 combat Marines from the 
vest coast to Korea. These troops were 

ately needed as front line replace 
ments in the Choshin reservoir area. The 
sk was completed in less than one 

CORK 

In addition to the airlift effort, opera 
tions continued in the Atlantic and Con 
FLAW flights continued 
to service the Aleutians and Alaska. Air 
Transport Squadron FIVE is a veteran 
operator in these far North areas 

An experience, illustrating some of the 


tinental areas 


freak weather conditions encountered 
on the northern run is described in one 
pilot's story following a trip to Adak 
After passing through the high cone 
at Adak, I reduced power and lowered 
flaps and gear preparatory to the let 


down. After continuing on an outbou 
heading for a few minutes, I receive 
another “cone.” It was confusing, | 
GCA took over about that time and I ¢ 
down safely. Upon checking with Aero] 
ogy I found that winds at the high cone 
altitude were well over 100 knots—sufl 
cient to blow me back over the high con: 
with my speed reductions.” A right stou 
breeze! 

Even during the 


Korean 


campals 


VR-24 stationed in London delivered 15¢ 


tons of mail and cargo to units of the 
Sixth fleet in a one month period 


The two ferry squadrons, VR-31 and 


VR-32, during a nine month period fol 
lowing the North Korean assault, de 
livered 4,107 planes over a total distance 
of 6 million miles 

An innovation in naval air transport 
has been the COD, i.e. Carrier On Boar 
Delivery units, recently established i 
both fleets. The outfits, equipped wit! 
modified Grumman TBM 
transport high priority passengers and 
critical cargo between aircraft carriers 
at sea and shore stations Modified t 
carry six passengers, the TBM3Rs a1 
equally at home aboard a flat top or on 


Avengers 


a naval air station 

If COD transportation is required, 
dispatch designates a rendezvous poil 
and two of the single-engine landplanes 
head out to sea. This service eliminates 
oftentimes, the necessity of a ship-to-shiy 
rendezvous or even a big carrier having 
to put into port for parts, mail or pe! 
sonnel] 

The Navy, the first military organiza 
tion to recognize the vital need for air 
transportation, uses its Fleet Logistics 
Air Wings to further create a compact 
self-sustaining fleet unit. END 

FLYING—-November 1951 

















VVN&N 


TOP-NOTCH INSTRUCTORS 


in the field of 


ELECTRONICS AND 
FIRE CONTROL SYSTEMS 


for development of 


“Packaged Training Programs” 
to be used by 
Production and Maintenance Personnel 


engineering degree or equivalent 
with practical experience in training 
and graphical show-how methods 


Send resume and expression of interest to 


GRAPHIOLOGICAL ENGINEERING DIVISION 


VAN VALKENBURGH, NOOGER 
& NEVILLE, INC. 


15 Maiden Lane, New York 38, N. Y. 


TECHNICIANS 


NEEDED IN AERONAUTICS 


Instead of always being somebody's “Joe,” you can train now, for a 
well-paid position in the aviation industry. Highly trained men always 
get the best pay and once you get the technical "know-how", you'll 
have your long-wished-for chance to step up in the world. 











The free book “Engineering Opportunities” shows how to go about it. 
Get a free copy. It may change your whole life. “Engineering Oppor- 
tunities’ shows you how to train for better-paid positions such as: 


A.F.R.Ae.S. Examination course 
Aircraft Engineers’ License 
General Aeronautical Engineering 


Advanced Aeronautical Engineering 
and Airplane Design 


Aero Engines 






w 
ws Commercial Air Pilots’ Examination 
- Flight Air Navigators’ Examination 
z . os . 
= Also courses in civil, mechanical, 
_ electrical and radio engineering. 
° oe oe oe oe oe ee ee oe ee oe oe oe oe 
~y SEND COUPON FOR FREE BOOK i 
i) Canadian Institute of Science & Technology, Limited i 
ro 522 Century Bidg., 412—5Sth Street, N.W.; Washington, D. C t 
Zz Please forward free of cost or obligation of any kind your |50-page i 
_ handbook, "ENGINEERING OPPORTUNITIES.” . 
i 4 
a 
rv) Name enaee _—- ‘ , . | 
= ' 
° Address 1 
z , , 1 
uae Course interested in Age 

ase eeeeeeeeeeeeaanaaaaad 


Canodian enquiries: 263 Adelcide St. W., Toronto 1 
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— Alodine ' 


PROTECTS ALUMINUM AND 
ANCHORS THE PAINT FINISH 








EASY TO Th) Process is foolproof and chemical 


solution can be applied by dipping, 
spraying, brushing or flow-coating 


ELECTROLESS... Alodizing is a chemical conversion 


process. 


ECONOMICAL... Low chemical cost, short coating 


time and low temperature keep 
overhead down 


The tough, durable Alodized surfoce 
mokes point stick to aluminum ond 


EFFECTIVE... 


resists corrosion. “Alodine” meets 
these Service specifications: MIL-C 
5541; MIL-S-5002; AN-F-20; 1664 
(Ships). 


Brush Alodine °* 


Brush “Alodine” is easily and quickly applied to as- 
sembled aircraft in the field, shop, or hangar. Clean- 
ing and coating chemicals for Brush Alodizing are 
shipped in bulk or in the convenient Brush “Alodine”’ 
Chemical Kit No. 1. This Kit contains enough chemicals 
to treat about 1000 square feet of surface and 
is an ideal package for use at airfields of com- 


mercial airlines or of the Armed Services anywhere. 






Use “‘Alodine” os . 
, ¢, % \ 
and Alodized oy 4 | 
is 2 | 
Aluminum for % 2) 
\ % *cwemicacs fS / 


> 


Maximum Product \ 
and Finish Durability! 


aa 


— ad 


Write tor Descriptive Folder. 








Pienceridgtcameh (al Deeelepamt Sip « 1914 — 
AMERICAN CHEMICAL PAINT COMPANY 


| AMBLER) PA 


Menviocturers of METALLURGICAL, AGRICULTURAL and PHARMACEUTICAL CHEMICALS 
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WHICH OF THESE | 


OW 
anions 


DO YOU NEED? | 











les many navigation aids 


THE WEEMS LINE toclu 
and instruments which are standard equipment 
with U.S. Air Forces, major air lines and foreign 
governments Many are navigation ‘musts’ 
for pilot and student alike, especially the Weems 
Mark II Aircrafe Plotter, the Dalron E-6B, or 
Mark VII Computer A tew of them are 


lescribed below. Many others are available 


WEEMS MARK If PLOTTER: Scale tits sectional 


and world air charts. Used for plotting bearings, 


courses, Mcasuring distances, constructing wil d 


liagrams and angles. Only $2.00 


DALTON E-68 COMPUTER: Iwo sides. One 


for solving all i, true 


problems-—wi 
Orher side graduated 


vector 
heading, ground speed 
for computing speed-time-distance, fuel con 
puon, air speed and altitude corrections, as 


well as stature-nautical mile conversions. Only 


>! 0 complete 

DALTON MARK Vil COMPUTER: Vector side 

mocks-uy track-drift-true heading triangle, 

allow imple, casily oriented setting-up a 1 

lution of all wind problems. Computer side 
peed-time-distance, fuc! consumption, ait 


pecd and al tepudde COrrecmons and tatute- 


crasaDic air spec d 


autical mile Conversions, | 
alibration chart and tlight log. Only $5.0 
WEEMS PROPORTIONAL DIVIDERS: Given 
any two ot thr juantitics (speed, time, lise 
tar , you Cal find cl third in a few seconds 
S)4 (x 


CROSS-COUNTRY COMPUTER: | hic we!) -kKnown 


Mark VIII Computer with addition of tlight log 

and ining traf SO a Xx {-tin 

lista problems Only $4.0 

IMPORTANT NEW BOOKS: / Jyiny The Omni- 

range by Zweng I how to fly cross-country 

a of new Omorrange tacilit $4.00 

Pra al Aw Nat ation ¢ I ) I 4 at to 
and stud alik $2.5 

Instrument Flying by Weems & Zweng. $4.50. 

Electronic Navigation by Orma Explains work- 

ings of Radar, Lorar t %4.5 

Government Charts and Publications A complete 


WEEMS AIR NAVIGATION SCHOOL: Esrab 
ished 1927 Resident and Correspondence 
Course send for details. Enrollment ap 


proved under G. I. Bil! 
“See Your Aviation Supply Dealer” 


OR, WRITE DIRECT FOR FREE CATALOG 


Address Department 5 
Weems System of Navigation 
Annapolis, Maryland 


EMS 


.StA SYSTEM OF 
NAVIGATION 


+ 






Training Navy Pilots, 
Navigators And Officers 


(Continued from page 101) 


training period at Whiting Field, the 
NavCad will get a chance to try a hand 
at actually flying the airplanes that he has 
lived with in text books and classrooms 
An intensive train 
“solo com 


for the past 15 weeks 
ing follows until he hears 
pleted.” 

The solo flight a matter of history, the 
NavCad will continue to fly but he must 
concentrate on precision. Precision is a 
word he will continue to hear throughout 
his career as Naval Aviator. Everything 
he does from there on must be done with 
precision. He continues basic air work 
until he can do it backwards, forwards 
and in his sleep. He is then ready for 
acrobatics 

Most kids who have 
flyers at air shows or country fairs have 
a general idea what sort of gyrations an 
airplane goes through to perform pre- 
cision spins, loaps, Immelmans and rolls 
but that first acrobatic hop—when a stu- 
dent finds himself hanging upside down 
with nothing but the safety belt between 
him and a parachute ride home—can be 
most perplexing. Aerial acrobatics take 
a little time to master but once a cadet 
gets the hang of it there is nothing he 
would rather do than stand on his head 
$,000 feet over the Gulf of Mexico. 

When the NavCad gains the self-confi 
dence and flight smoothness that comes 
with successfully completing acrobatics 
he has spent about 16 weeks in BTU-1 
and flown approximately 87 hours. Then 
as far as BTU-1 is concerned, “He's had 
it 


watched stunt 


The NavCad’s next step is Basic Train 
ing Unit Two at Corry Field. Here he 
will concentrate on instrument flying 
This means he is under the hood, learn- 
ing to fly and perform difficult maneuvers 
with reference to only his aircraft instru 
ments. He practices long hours both in 
the air and on the ground in the link 
trainer to master navigation, using only 
radio aids. He must be able to make 
definite and well executed radio trans- 
missions and be thoroughly familiar with 
radio procedures. Communications are of 
the utmost importance to the military 
Success or failure of a mission can 
result from faulty or poor radio 
procedure. That is why ground school 
at BTU-2 stresses communications in its 


puot 


Ik 
eaSuy 


curriculum 

Up to this point the student pilot has 
flown only during the day. Just before 
he finishes BTU-2, he is given four night 
flights that are purely of an introductory 
nature. The world below is much differ 
ent at night and waiting for the wheels to 
touch down on the dimly lit mat has its 
thrilling moments. Strangely enough, this 
is when pilots will make some of their 
best landings. In five weeks NavCads 
complete the syllabus at BTU-2 and move 
on to Saufley Field for the next phase of 
training 

When they reach BTU-3 student pilots 
are well checked out in acrobatics and 
instruments but their flight training has 


been in the main fundamental te 
here on they will be expected to px 


a type of flying that is purely n com 
in character. The first steps involy ‘ 
mation flying, commencing with a 


and then moving to four- and six 

units, and at the same time learni: \ 

tactics associated with each cocl 
Gunnery, always a revelation t he 

student, is also part of this unit's cu 


lum. There is an exhilarating spi: ( 
adventure in diving down on an airb« palt 
target, getting it centered in the sig 
having the feeling that it’s been bla the 
to hell and then returning to the bs tha’ 
only to discover that accurate aerial g j 
nery is a lot harder than it appears! ter! 
of this makes the cadet strive harder to to 1 
master the business of aiming an airp! of 
at a target and to get more hits than his ace 
buddies cut 
Cross country navigation and tact an 
night flying round out the syllabus at 7 
BTU-3, and the NavCad moves on to t mu 
final squadron in the basic training co Tr: 
mand Te: 


When a NavCad enters the Naval A 
Training program he knows that son 
day he will be required to land aboa 
an aircraft carrier. That particular fe 
marks him as a Naval aviator. It n 
seem strange but most cadets set fo 
aboard a carrier at sea for the first tir 
on the same day that they take the lar 
ing signal officer’s cut and the plane s« 
tles on the deck with the hook secures 
in the wires. Before this event take 
place, the NavCad must spend nine hou 
in Carrier Qualification Unit Four p1 
ticing to obey the signals of the landi: 
signal officer. This is accomplished 
a practice field where a simulated carri 
deck is marked out. Learning to fly t! 
perfect approach pattern, not too high « 





GENUINE 
orn 
NAVY ae 
INTER- iw: 
MEDIATE 
PILOT 
JACKET 





a a~.ush 
Brand new. Genuine dark brown 
Goatskin leather. Bi-swing back, two 
patch pockets, one inside snap pocket, 
Mouton fur collar, Celenese lined, 
100% wool cuffs and waist band. 
U.S.N. issue. 


FINEST JACKET MADE 
SIZES 34 to 46—$35.00 


State Size Wanted 
FLYING EQUIPMENT SALES CO. 
Dept. F 
1639-45 Wolfram St. 





Chicago 13, ill. 
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t ow, not too fast or too slow but just dicate whether he would rather graduate vill be one big ference the ‘ 
t and with precision, requires arduous as a single engine or a multi-engine pilot isi the ame } , - e pow 
centration The student must also but primary consideration in designating service type aircraft, as the fleet 
n to have implicit faith in the LSO, pilots is given to fleet requirements At The multi-engine hb complete ti 
ialified Naval Aviator, whose judg present, two-thirds of all student pilots training at Corpus Christi. Some of t 
t and signals are the law will graduate as single-engine pilots and will check out in the four engine P 
is the NavCad straps himself into the be assigned to carrier squadrons teers and others will become ac« 
kpit for his first real carrier landing The single-engine boys will spend the vith the mysteries of seaplane o 
probably feels a few little chills of next 120 hours flying powerful fighte operations in the Ma eva The mult 
rehension run the length of his spine and attack aircraft as though it were a engine phase require pproximate l 
( | sweat may even break out on the part of themselves They will review flight hours, which qualifies the NavC 
palms of his hands as he looks down everything they learned at Pensacola but as proficient co-pilot materia This ec 
the small carrier steaming along in will be required to do it all with infinite pleted they are designated Na 
e sea. The rest of it happens so fast precision They will continue to study tors and commissioned ensis 
that he can hardly remember how he did engines, navigation and tactics. In short Naval reserve They are then eithe 
He recalls joining the landing pat the course is designed to smooth them dered to post-graduate training in the 
tern and then automatically responding out so that they will be able to graduate All Weather Flight Schoo ¢ Co 
to the LSO’s signals. Once in the hands and take their place in a carrier squadron Christi or to active itv in multi-engine 
of the LSO he doesn't even remember with ease fleet squadror 
eeing the carrier deck until he takes the From Corpus Christi the single engine Single-engine carrier pilot é 
it and smacks down aboard. Six carrier pilots make one last move. They return missioned and receive their wings at Per 
indings and that’s all there is to it! to Pensacola where they must once again sacola, Fla Some of them ke tl 
To complete his training, the NavCad make qualifying landings aboard the multi-engine counterparts, will attend the 
ust report to the Naval Air Advanced training carrier This time they will All Weather Flight School or receive a 
[Training Command at Corpus Christi, make 12 landings and be shot off the litional training in jets prior to the bye 
Texas, for 17 more weeks. He may in bow of the carrier by catapult. But thers ing ordered to the fleet ENI | 
| 
- 4 


SHIPPER CAP 


PPh heAccepted Standard PAS 









...by TUBING SEAL CAP INC. 


Yes, Precision Metal Closures by Tubing Seal-Cap 
were the FIRST on the market and remain the FIRST 
in the market 


SEAL PLUG 


For ten years, the Armed Services, major air 
craft companies and their suppliers have predomi 
nantly specified Tubing Seal Cap Metal Protectior 
for lines and fittings 


* Seal Out Dust and Moisture + Seal In Fluid + Resist 
Hard Knocks « Can't Chip * Keep Hydraulic Systems 
Clean * “Spin’’ On By Hand For Protection During 
Manufacture, Shipment and Storage 


PIPE CAP 


SEND FOR CATALOG 


TUBING SEAL CAP INC. 


Home Office and Factory: 808 W. Santo Anito Ave., Sc 
Gabriel, California 


Eastern Office : 428 New Center Bidg., Detroit 2, Michigor 








MEYERS MODEL “145 


. « 











FLYING—November 1951 169 
































1] Al 
| Al 
jj \ 

having \\ 

\ 
fastener \ TT 
problems? 

t | 

{| 


Ot SitCial” 
has many solutions 


HERE ARE 
THREE! 


accessibility 





HI-SHEAR rivets simplify design and 
riveting problems. They are compact, 
require less tool clearance and have 
the smallest “headed ends’ of any 
high strength fostener 


fast visual inspection 





HI SHEAR rivets are visually inspected, 
rapidly and accurately. When the out 
side of the collar is smooth and neatly 
trimmed the inspector KNOWS the col 
lar fills the grooved pin end. Only 
HI. SHEAR trims the collor as it drives 
— the positive check for tool wear, cor- 
rect pin length and complete driving. 


draws the work together 





The HI-SHEAR collar ‘opposing the pin 
head and acting as own draw set) avu- 
tomatically draws the work together, 
instantly and firmly. ‘‘Flashing™ which 
occurs with conventional aluminum 
riveting is eliminated, thus reducing 
work spoilage. 


US. end foreign potents - trademort registered 


"Cl?" Witt TOOL CO. 


At A AVENUE 


F 








Drones Do Work 


(Continued from page 73) 


range at high speed; to be able to operate 
from water, earth, ice or snow; to be able 
to carry three tons of cargo or people, 
whether well or wounded; that it be con- 
vertible to anti-submarine warfare, pho- 
tographic reconnaissance, patrol, or train 
ing; that it be able to fly in all weather; 
to serve as an air-sea or ground rescue 
plane; for “general utility.” 

The Navy, Air Force, Grumman, the 
NACA, Stevens Institute, David Taylor 
Mode! Basin, United Aircraft’s Hamilton- 
Standard Division and a crystal ball came 
up with the UF-1 Albatross. 

This triphibious airplane is a high wing 
job with two 1425 h.p. Wright 1820's which 
let it cruise at 225 m.p.h. with a top of 275. 
Two 1,000 pound JATO bottles get it off 
rough water or short strips. With a range 
of 2,000 miles it carries a crew of pilot and 
co-pilot, radioman and radarman/ naviga- 
tor and can lug 12 litter patients or 14 
ordinary people or 6,000 pounds of cargo 
or a gross weight of 29,500 pounds. 

The Albatross has finally eliminated 
many of the headaches of seaplane opera- 
tion. One—spray erosion of props—was 
licked when Hamilton Standard, with 
Navy funds, developed a nickel plate for 
their aluminum reversible pitch propel 


lers. With the best water handling 

acteristics of any amphibious plans 
UF-1 makes buoy shots and surface 
dling a joy. A fully-loaded UF-1, 

presented with a runway short at 

ends, touched down and stopped in 
feet. 

Utron’s Albatross is, indeed, a fa: 
vance over the JRS of UTRON © 
which was the first military plane to t 
off from Pearl Harbor after the atta 
Those old JRS’s were unarmed and 
was the Albatross which was landed 
and took off from a 6 foot deep Kors 
river (the UF-1 draws four to four an 
half feet) at night without lights to r 
cue a downed pilot. 

The Albatrosses have become wid 
used not only in the Navy, Marine Co: 
and Coast Guard but also, designat 
SA-16, there are several hundred of the 
being used by the Air Force. 

Utron—the most shot at outfit in tl 
Navy—finds time between rounds wit 
the gunners to make and interpret aeri 
maps, identify things, take pictures o 
aircraft accidents for analysis and inve 
tigations, do photostating and materia 
design, fly plane guard for carriers, scout 
and observe, give aid and comfort to Ar« 
tic ice breakers, make hydrographic sur 
veys, carry people around, and search for 
mines. In other words, the Navy an 
Marine Corps’s flying Utility Squadron 
do it when George doesn’t show up. EN! 


| 








Beating the Bugs 


(Continued from page 109) 


hereait’to these machines 

A recent jet aircraft arrived at Patux- 
ent with an excellent performance curve. 
However, when tried out on Patuxent’s 
land-locked rotatable-carrier deck, it was 
found that a hard landing often-times 
pulled the tail-hook and a goodly portion 
of the tail section out of the plane. This 
was disconcerting on land but it would 
have been disastrous at sea. The plane 
went back to the manufacturer and re- 
turned with a “beefed-up” tail section 
which alleviated the problem and became 
i modification on all production aircraft 
of that model 

The Patrol section checks and analyzes 

| the flight performance of land, sea or am- 
phibious aircraft with equal aplomb. And 
their study on the “big-boats” include a 
study of water and taxi characteristics as 
well as air performance 

The Rotary section of Flight Test has 
most of the normal fixed wing tests 
to work out in addition to such special- 
ized helicopter problems as hover per- 
formance, vertical climb and autorota- 
tion. 

Suggestion on new aircraft from fleet 
units using them are always welcome. 
Operational conditions simply cannot be 
simulated in test work. As mentioned 
previously, squadrons are often flying 
new aircraft concurrent with Flight Test 
division. These operational outfits lack 
the scientific equipage of a test section, 
but they have the reactions of all pilots 
and while test work closely approximates 


operational conditions, operational flyin 
closely approximates combat conditions 
and combat is the payoff. 

How well an airplane flies is of consid 
erable import to a pilot, but this factor 
though necessary—receives little consid 
eration in combat The major facto 
when the chips are down and the enemy 
is up, is how well does my plane fight 

The answer to this question falls with 
in the purview of the Tactical Test divi 
sion of NATC. It is not concerned wit! 
the weapons of a new aircraft as related 
to how well it fights, but only with the 
basic aircraft's tactical qualifications 
Does it create a good gun platform and 
can it carry a bomb load’? Can it fly 
higher, faster than opposition aircraft? 
Can it maneuver well and can it fly well 
in bad weather? 

Normally, TT receives the number two 
aircraft of any new model arriving at 
Patuxent. Even before it is flown for 
tactical evaluation, work begins. The 
cockpit gets a going-over with the re 
quirements of a combat pilot in mind 
Is there room enough for the pilot to 
reach all the necessary instruments in 
the cockpit, not with just a nylon flight 
suit on, but with all the accoutrements of 
war. A pilot isn’t quite so weighed down 
as the knights-of-old in armor, but they 
aren't clothed in bikini models cither 
The buffet helmet with earphones and 
microphone can make a tight cockpit 
tighter. The anti-G suit can tighten it a 
bit more. Add a gunsight, a navigation 
chart, a computer, parachute, life-raft and 
emergency kit. No matter how good the 
airplane is, the pilot has to be able to 
move in it to fly it to fight it. 
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Justin AERO Shoe 


TYLE 688 
sROWN 







STYLE 687 
BLACK 


ANKLE PROTECTION 


Thousands of pai fJ fivir ih 
are worn by milita ar lian 
1irmen because of the iperb comf t 
Finest of Calf Leathe Smooth Calf 
Leather lined throughout Rubber heels 
nest workmanshiy b the ike of 
amous istin Cowboy Boot 


Write for Dealer's name or order direct 
from factory. Send shoe size with check 
or money order. $26.00 Postpaid. 


H. J. JUSTIN & SONS, INC. 
P.O. Box 548-F § FORT WORTH 1, TEXAS 











Exploring our new frontier — 


200 MILES 
UP 


J. GORDON VAETH 
Aeronautical Engineer, U.S. 
Navy Special Devices 
Center 


Just Published 
. an absorbing 
account of modern 
research beyond 
piloted flight. Explains 
incredibly powerful rockets, 
airborne instruments 
frontiers of space 
Packed with facts: timely, accurate. Over 60 
photos and drawings. 207 pages. $4.50 


The Conquest of 
the Upper Air 





of 


range 
use of 
balloons, 
in man’s exploration of the 


the present 
clearly the 
high-altitude 


Know your turbine engines — 


GAS TURBINES 


H. A. SORENSEN, Professor of 
Mechanical Engineering, Institute of Technology, 
State College of Washington 
New Approach to the gas turbine 
engine ... in one book — the thermo- 
dynamic principles — the elements of design — 


the construction feacures of the gas turbine 
power plant. Special attention given aircraft 
gas turbine engines and jet propulsion 

400 illus., 550 pages. $6.50 


THE RONALD PRESS COMPANY 


15 East 26th St.. New York 10 
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overempha 


Pilot 
sized 


comfort cannot be 
Anything done to ease his physical 


effective 


load increases his value as an 
operator of a weapon. Pilots with size 
13 hoofs and shanks to match have to 


The seat and 


adjustable to also 


have a place to put them 


rudder pedals must be 
half-pint” who just got 
The 


ot 


accommodate the 
under the height and weight 
manufacturer may 
these items. Tac test will help them re 
member, suggest a “fix 

After the ground problems have been 
to the air 


wire 


overlook some 


investigated, the plane takes 


with a TT pilot aboard. Let us assume 
the pilot is agreeably surprised to find 
this particular model flies higher and 


faster than anything he has yet encoun 


tered. These are excellent attributes and 
definitely a flight in the right direction 
but it does not necessarily mean that 


everything is just dandy 


Although the airframe manages on its 
own merits without additional help at 
altitude, it becomes sluggish and fairly 


inefficient. Although the engine is mors 
economical, it is productive of less power 
The fact that the jet stream becomes 
more efficient is somewhat offset the 
fact that the engine has to be well throt 
tled back to keep the fuel-air ratio within 
bounds. It is a f 


by 


reasonable result of 


compromise, and all compromises stop 


short of perfection 
maximum aiti 


with 


So here we are at near 
tude It is a jet 
jet cut off to give additional economy —it 
the other throttled 

out, 


twin aircralt one 
happens only in jets 

back to prevent flame 
too much speed, ergo, buffet 


rumble al 


Nonethe 


less the jet is kicking the aircraft along, 
at near maximum allowable mach num 
ber with critical mach number just up 
ahead a bit. The pilot is exercising due 
caution because a 10° dive will ease the 
plane over its red-line On the other 


hand a 2-G load will stall it out—the mar 
gin between critical 
narrow indeed at top altitudes 
pit is pressurized and through a hose to 
his nose the pilot is breathing pure oxy 
gen. The outside temperature is 67 
and a heating unit 
full draft to keep the pilot comfortable 
Radar ground required to 
help the pilot rendezvous with his wing 
man in the high, thin air of 50,000 feet 
he Ip of CIC can he vector 


stall and speeds is 


The coc k 


inside is working at 


control is 


Only with the 
in on his target 

So the pilot can fight his new super 
airplane, not as it 
ground ievel 


but it is so simple 
might appear at 


Another item that has given a continu 


ing problem is the question of a jet’s 
short range. T. W. Davidson, Chief En 
gineer of Tac test, has designed a com 
puter which, though it can’t extend the 
range of an aircraft, can keep the pilot 


i 


apprised of how late it is. The computer 
gives Range, Endurance, Speed and Time 
for various altitudes and any quantity of 
remaining fuel. By the 
an enterprising pilot can know to the mo 


dialing wheels 


ment when to break off the battle and 
head for the roost—and still make it 
Lieut. Comdr. John Hill of the tac test 


VF section has designed a multiple pur 


pose knee pad. Even though a jet cockpit 
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is made fairly comfortable, it still gets 
cluttered up with cruise control charts, 
maps, plotting boards and computers 


Then too, there is the problem of man- 
aging all of this gear at night. The prob- 
lem is almost licked 

Although new aircraft spend the first 
portion of their Patuxent visit with 
Flight and Tactical test, the Electronics 
Test division get to know the new model 
very well. The Electronics test division 
of NATC averages about half of all pro} 
ects under study at Patuxent. Recently, 
some 170 projects were underway in the 
big electronics hangar. About midway in 
World War II only 5 per cent of the total 
cost of aircraft was devoted to electronics 
This figure had risen to 17% per cent in 
1951 and is expected to rise to some 30 
per cent by fiscal 1952 

The average patrol plane has a mini 
mum of a half-dozen transmitters which 
can transmit on frequencies from low to 
ultra high bands. A _ dozen 
might be considered a bare minimum in 
a patrol type aircraft. The R5D Skymas 
ter, a relatively elderly and dull flying 
vehicle in these days of jets and super 
speeds, has 21 receivers and transmitters 
in her hulk in addition to several miles 
of electrical wiring, an electrical switch 
panel large enough to keep a small boy 
busy for an hour 

Present standard radio equipment 
most military aircraft include a 10-chan 
nel VHF. The radio and communication 
section of Electronics test is now work 
ing on a set having 1,000 channels. Some 
day if you wish to talk to your 
man, it will only be a matter of dialing 
his number 


receivers 


on 


wing 


The systems section of the electronics 
division is the outfit who decides where 
the switch will be on the antenna reel 
the location of the various transmitters 
and receivers. This works out fairly well 
because this outfit also gets to check the 
operational efficiency of the various elec 
equipment after they 
If there is too much interference 
half-dozen electronics 


tronics are in 
stalled 
tor 


gadgets to be 


more than a 


on” at the same time, the 
who 


They 


ystems section knows immediately 
is at fault, 1.e 
also insist any faults be corrected 


the systems section 


Environment is everything, even in 
electronics. The environmental test group 


of electronics test can duplicate practi 


cally any bad operating condition known, 
and what is more, can make it even 
worse. Inasmuch as naval aircraft are 


seafaring beasts often required to operate 
around salt waier and occasionally in hu 
mid areas such as the south pacific, the 
environmental group is especially good 
at emulating such conditions. In their 
laboratory they brew up salt water, salt 
fog, high humidity, heat and fungus. By 
operating the electronics gear in this va- 
riety of electronics eaters, weak links are 
located and corrected. In order to break 
up the monotony a storage battery is oc- 
casionally blown up. This comes under 
the heading of testing the dangers of hy- 
drogen gas leaks in storage batteries. It 
can be fun in the laboratory perhaps, but 
very unfunny at 10,000 feet on a black 
night half way across an ocean. That is 
why the environmental section is spend- 





BIG 


ing time trying to correct this littl 
lem 

The Electronics division has ch 
the famous Navy Delta R5D aircr 


experimental electronics flying 

tory, everything new under the 

electronics winds up for testing 

Delta. The plane has the omni 

DME and glide-slope equipment, ar » 
fly from place to place with a min 
of supervision from the personne! al } 

One of the easiest jobs in the Navy fi 
job of letting electronics fly the pla: \ 


handled very well by Lt. Comdr 
born, a man well-fitted for letting the¢ 
plane do all the work. There is mor 
ing on in the electronics division tha 
a kennel loaded with fleas. GCA is ur 
continuous study; countermeasu! 
gear, detecting systems, antenna inst 
tion, all remain under the eye. In 
various sections and laboratories, t 
vised images can be sent from sho; 
shop, a stratosphere chamber 
cate the air pressure at 70,000 feet 
temperature at 50.000 feet with humi 
to match 

Yes, the Electronics Division is har 
work trying to keep pilots alive, and px 
haps harder at work trying to rep! 


can du 


them with a transmitter and a few 
celvers 
The Armament Division of NAT‘ 


might well be considered to be the or 
division at Patuxent that really gets do 
to the business at hand. For the busins 
of any combat aircraft is to provide 
means of transportation for high-exp 





sives on that last long mile to the ener 


The explosives come in a_ variety 
forms, steel jacketed bullets, napal 
bombs, mines, torpedoes, depth charg: 


or different types of TNT bombs or roc! 
ets. ‘In the final essence the only mark 


real success for any combat aircraft 
how well and how much armament tl 
craft can deliver to the foe. The Arn 
ment division checks up on this que 
tion 


The Armament test pilots no. only fi 
out whether the 20 mm guns 
type fighter fire or not, but also whethe 
they fire in a 3 G pullout, while the pla: 
is on its back, going straight up, under 
of other conditions. They ma 
correct minor deficiencies, suggest othe: 
corrections, or just turn it back to th 
Indians, the research outfits. But 
when the aircraft leaves Armament test 
the fleet pilot will know from their re 
ports whether their fighter will fire 
50,000 feet or freeze up. They will know 
the various ranges and altitudes of th 
new type rocket and rocket installations 
These questions are important ones abou 
the time the enemy heaves within th: 
confines of a gunsight 

The last of the test division housed 
Patuxent Naval Air Test Center is Ser, 
ice Test. The placing of service test la 
doesn't mean it falls in that order of in 
portance. It is fitting perhaps, since a: 
aircraft's assignment to service te 
means the end of the line so far as th 
particular plane is concerned. This ur 
specializes in taking a perfectly good ai: 
craft and flying it until it is ready to fa 
apart. No malice, but plenty of for 
thought, is involved in this. EN 
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Naval Air Power In Action 


(Continued from page 45) 


lines. Take the plane down to tree-top level and loo! 
down if necessary; you can’t see a camouflaged pillbox 
2,000 feet at 500 knots. 

The rest of the war is well-known—the Chinese cou 
attack, our counterattack and eventually a stalemate 

The Korean war broke this ornery beast, the jet, to sa 
Now operational both night and day, the “blow-jobs” de: 
strated that, like any other airplane big or small, the ca 
was an ideal base for them. Catapults erased their und 
able take-off characteristics. Being able to move the air 
40 miles per hour into the wind was an additional asset 

Landing aboard a carrier in a jet is a snap—the jets’ hig 
landing speeds are offset by the pilots’ better visibility of 
deck. New barriers—of nylon, believe it or not—were te 
in combat and found to cause far less damage to an err 
plane than the former steel fences. The Navy jets showed s 
prising ruggedness and stamina and best of all their availa! 
for-action figures were often better than those of the prope 
planes. 

Korea did little to change naval aviation doctrine or tacti 
The jet-against-jet air battle over the Yalu showed that 
Grumman F9F Panther, for example, was slower and 
maneuverable than the Mig-15. At the same time, it was m: 
rugged, better gunned and better flown. While one Pant! 


might be an unequal to one Mig, two Panthers against two 


Migs was also unequal—but in the opposite direction. T 
Panthers were equal to four, five or more Migs. The tea: 
work tactics of World War I, involving better airmanship a 
gunnery, proved their superiority in the Korea skies 

The role of the Navy’s patrol aircraft in the Far East h 
been important but unsung and unglamorous. No better illu 
tration can be cited than Formosa. Here, naval aviation a: 
sea power were given the acid test 
capture of the island, but still be available in Korea, 900 mil 
to the north. 

The run from Korea to Formosa was a day and a half dash fo 
a carrier task force. With naval patrol planes constant 
watching the Chinese coast, night and day, sufficient warnir 
of any impending Chinese attack could be flashed to the 
Seventh Fleet in Korean waters. While no large Americar 
fleet ever patrolled the narrow 90-mile-wide Formosan strait 
the Chinese Communists could look across the Straits and se: 
their silent, ghost-grey hulls. The Seventh Fleet was out thers 
and they knew it, even if at the same time Seventh Fle 
planes were attacking their hordes 900 miles away in Nort 
Korea. 

Patrol planes played a2 vital role in Korea, too, as part of th 
blockade force. The Reds in North Korea had no real Navy 
but they had multiplied thousands of small boats—sampans 
junks, barges and small fishing craft, each of which was capab! 
of leapfrogging down the coasts carrying small groups of troop 
or guerillas, ammunition, food or supplies. They could not be 
permitted to use 
ships alone could not patrol the Korean coast 
west coast which was laced and honeycombed with islands 
inlets, mudflats and afflicted with the worst tides in the Orient 
Almost 4,000 islands lay off the Korean peninsula—to supervis« 
them would be an impossible surface fleet task. 

Here the patrol planes did Herculean work, day after monot 
with radar night after uneventful night 


especially th« 


onous day and 
charting the coastal traffic, 
destroying any shipping on the rare occasions it was found 
The Korean coast became a real Iron Curtain hung there by 
the patrol planes of the Navy. 

Patrol sea planes did one other noteworthy deed in Korea 
mine hunting. It was found that these long-ranged, slow 
flying planes could perform creditably in this department, espe 
cially in the coastal areas where receding tides exposed the 


pestilent sea-bombs. 

The action in Korea gave naval aviation a tough test of readi 
ness. Largely owing to the foresightedness of the late Admira 
Sherman, the Far Eastern Pacific Fleet was strengthened on! 
five months before the Korean War by the shifting of an At 
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to prevent Communist 


the sea to assist their ground forces. But 


reporting any concentrations and 
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lantic Fleet carrier-—-the P/ e Se 
to the Pacific Fleet. This 
signment of one carrier to the Orient on a 
rotation basis. This trans-ocean shift of 
flattops meant that 


Korea and in 


permitted the as 


one of the available 
the Valley 
action by 3 July 

Naval aviation’s readiness for the Ko 
rean War 
high state of training of 
aviators, and the alm« 
ability of 
time of the Inchon 


Forge wa in 


was also demonstrated by the 


naval reserve 
st immediate avail 

carriers By the 
in Se 


mothballed 
ptember 
vere in combat Valle 
Philippine Sea and Borer 
Sicily and 
mothballed car 


landing 
Six carrie! 

Forge, Leyte 
and “Jeep” 
Strait. In rapid order 
riers took their turn in Korean waters 

the Princeton, Bataa» Rich 


carriers Badoeng 


Bonhon e 
ard 

To fill these ships 
squadrons were ordered to active 


13 comple te reserve 
cauty 
“week-end 


and several thousand trained 


recalled individually So high 


warriors” 
thei: that 


were in action in less than a month. The 


was state of readiness many 
reserve squadrons, including their groun 
crews, reported for duty on ten-days no 
tice A faster rate 
achieved had the Korean fighting 
Of all the Navy's peace 


could have beer 
wors 


ened or widened 


time programs, none of them paid off 
more than the Air Reserve program 
The Korean campaign is a cla ex 


ample of the overwhelming advantage of 
mobile air power seizing enemy territory 
No better example will be recorded in 
military textbooks than the 
Inchon. MacArthur himself admitted that 
if the United Nations forces had had to 


fight throug! the Reds 14 


capture ofl 


northward 


divisions concentrated along the Pusan 
perimeter, it would have prolonged the 


war by many months and cost an addi 
tional 100,000 casualties 

The surprise landing at Inchon, 200 
miles in the enemy's rear, trapped the 
Reds and severed their vital supply lin 
In less than 30 days, their on killfu 
led and organized army became a ute 
rabble, abandoning their equipment, su 
rendering by the thousands, and trying to 
escape over the footpaths and trails into 
North Korea In the now-warm “co 
war period ahead, the mobility of our 


sea-air team is a valuable weapon 


New 


are being 


stratactical and tr 
them to 
potential 
Stratactical is a word-marriag« 
tactical” We can do 
any task with our airplanes and carriers 


words 
coined by 
naval aviation in the dark days 
ahead 


of “strategic” and 


which we're ordered to do,” they say in 
effect, “regardless of whether it is stra 
tegic or tactical We're tribious By 
tribious, they mean that they have all 


three elements of service—on the sea, in 


the air over the sea, and over the land as 
well. This triple threat was amply dem 
onstrated in Korea by the Marines 
air's support, and the 98 per cent of the 


Navy has Car 


navai 


logistics of war which the 
ried to Korea 

Notwithst: 
over their 
naval aviation’s firm 
than ever, the 
our country’s need for an 
balanced military team END 


justifiable pride 
Korea, it is 
that more 
Korea is 


idequate but 


naing thei 
performance in 
position 


main lesson of 
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Close Air Support 


(Continued from page 58) 


strafing runs to cover the areas of the 


woods his napalm and bombs had missed 


By the time he was through, he had 
stopped the Red attack. 
During the battle at Chosin Plateau 


the air controllers were flooded by all 
types of U.N. aircraft, manned by pilots 
eager to take a slug at the swarming en- 
emy threatening to cut off our troops. A 
forward air controller never had a more 


difficult or more important assignment 
However, not all the contre’ was left to 
the men on the ground. The situation 


called for airborne tactical air controllers 
Many of them were picked during a flight 
to handle the direction of other planes 
in coordinated effort with ground con- 
trollers. The controllers in the air added 
a slight advantage of the countryside that 
supplemented the controller with the in 
fantry units. 

The air support during the Marine 
fight down from Chosin Plateau had to 
be closer than ever. Ground Controller 
Lieut. Lawrence H. Simmon of Santa 
Ana, Calif., said: 

“The company commander kept asking 
me to call the Corsairs in nearer when 
they attacked. The pilots were reluctant 
to fire any nearer to our troops, but I 
told them the company commander was 
willing to risk it. They came in so close 
the empty cartridges from their wing 
guns fell on our troops. The napalm 
bombs warmed our men like a bonfire 
but it fried the Communists.” 

Following the successful Marine fight 
ing withdrawal, Maj. Gen. Oliver P 
Smith, who then commanded the Ist Ma 
rine Division, said: 

A bond of understanding 
brother Marines on the ground and in 


between 


the air has been established that will 
never be broken. 
“Never in its history,” he continued, 


has Marine aviation given more con 
vincing proof of its indispensable value.” 

In the last days of the Chosin reservoir 
withdrawal, the Marines added a new 
punch to their team—the sleek, blue F9F 
Panther jets. Time and experience in 
combat sharpened the jet attack 

An almost unbelievable strike was di 
rected by an infantry forward air con- 
northwest of the Hwachon reser- 
Korea who told a flight 
of Panther jet pilots 

“We have 50 North Korean 


urrendering and they are being fired on 


troller 
voir in central 


soldiers 
by their own people 


Earlier, about 
saved their 


100 Communist soldiers 
listening to a good 
United Nations 


lives by 
piece of advice from a 
voice plane.” 

Circling over a wooded ridge in central 
Korea, known to contain a heavy concen 
tration of Reds, the “voice plane” with its 
powerful! loud speakers bellowed 

If you don't give up, the Marine gull 
Also flying 
were four Marine 
Corsairs waiting to dive in on the hill 

The “voice plane” then told the Com- 
munists: “One of the gull-winged birds 


winged birds will get you.” 


around the ridge 


is going to 

you.” 
Quickly a Corsair dove out of t 

and opened up with its machins 

The guns peppered their noisy and 

ly projectiles along the ridge to rel 


show what can ha; 


The “voice plane” roared a last ||; ti 
matum to the enemy. When it wa , é 
for the Marine fiyers to make the ’ trove 
tack, the “voice plane” gave then sp et 
signal. The Corsairs went in with bx 
rockets and guns blazing. This atta c 
but eliminated the non-surrenderin; War 
emy. Th 

A recent dispatch from Maj. Gen. ( t 
Thomas, Ist Marine Division comman: +; prob 
to the Ist Marine Air Wing gives a , nou 
picture of how the ground Marine, t}y of a 
doughfoot, feels about his flying partn shar 
It read: but 

“Regimental and battalion comman sear 
wish to express their strongest apprecia er 
tion of your efforts in supplying close air mee’ 
support during attack phase .. .” n é 

This is good, but there is no mu pian 
sweeter to the ears of a flying Leathe: mo 
neck than the common report by forw ev 
air controllers: TI 

“The company commander reports er emp 
emy position neutralized. Thanks. We'r soul 
moving in now.” Mos 

This Marine Might was a result of t ien 
National Security Act of 1947. It decre: elit 
that the Marine Corps shall be organiz« nm 
trained and equipped to provide fleet m pas! 
rine forces of combined arms, togeth« Hot 
with supporting air components we kn mn 
as Marine Corps Aviation. nov 

Later the Navy and Marine Corps d qu 
rected special attention to the develo; ype 
ment of aircraft for carrier-based air su; ont 
port of the ground assault. Fighters an id 
dive bombers were designed. These typ: T 
were combined into the dual-purpose ng 
fighter-bomber, which could attack the ut 
enemy on the ground and meet him i nt 
the air as well tro 

This was done with the active collab ac 
ration of naval aviation as a whole. The 3 
skill of the Marine pilots was share rd 
with and augmented by the pilots of the = 
Navy. Marine pilots in turn quickly a fro 
quired ability to perform normal fleet gas 
air functions. As a result of these effort 7 
the fleet marine force embarked upon it a 
combat role in World War II as a con flis 
pletely integrated air-ground team. %e 

After World War II, Marine airme: shi 
were not content to rest upon their lau ad 
rels. Although diminished in size fo! oo 
economy, they stepped up their trainin; 
and developed close air support to a fin = 


art. And in the light of atomic weapons 


they studied the potentialities of the . 
helicopter in amphibious warfare an pie 
evolved helicopter assault tactics = 

Gen. Clifton B. Cates, Commandant | 
of the Marine Corps, states: “We are pr 
proud of the accomplishments of ou — 
aviation personnel. We are proud of - 
their determination to remain, man for aa 
man and plane for plane, second to non a 
in the world. We are even more prou oii 
that they do not seek glory for them sp 
selves, but rather for the whole Marin« sk 
Corps as the mobile, hard-hitting, inte Cc. 
grated team it is meant to be.” os 

The payoff in two major wars has justi q 


fied that pride EN th 
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Airships Aboard 


(Continued from page 106) 


to remain submerged for many days at a 
t Eventually they may be able to 
ate continuously submerged and to 
el at much _ greater underwater 
eds. These improvements and many 
rs make the modern sub much more 
cult to find and kill than its World 
War II counterpart. 

There is no quick and easy solution to 
t Anti-Submarine Warfare (ASW) 

»blem. It requires long hours of monot 

yus searches by many specialized types 

aircraft and ships. Not only are the 
sharp eyes of trained look-outs required 
but the use of complicated electronic 
search devices operated by highly skilled 
erators are needed as well. The blimp 
meets these requirements well since it is 

n aircraft with endurance beyond any 
ane and can provide space for a large 
mount of electronic equipment and the 

ew to operate it. 

The many changes in airships and their 
employment since World War II are a 
source of satisfaction to blimp pilots 
lost of them look back on their expe 
ience in that war with a great sense of 
elief that the type of operation carried 
ym then is pretty much a thing of the 
vast. Hunting subs has always been a te 
ious and difficult task at best and it will 
yntinue so, however, the gas bag boys 
now tackle the job with an airship better 
quipped for it than ever before. Also, 
yperating as part of the hunter-kille: 
team is much more interesting than the 

1 solo missions 

To make airships do a better job, new 
flight equipment has been added. An 
utopilot relieves the pilot and co-pilot 
f much muscle work operating the con 
trols. Controllable-pitch propellers give 
idded control for better maneuvering 

A new fuel system, simpler than th« 
id one, especially designed for refueling 
airships in flight makes refueling possible 
irom any surface vessel carrying aviation 
gas. New blimps even have a multi 
purpose winch which is used to take 
other necessary supplies aboard while in 
flight. No longer must the blimp return 
to a land base with elaborate, special ai: 
ship facilities. Almost any small field is 
adequate for landing, and in ocean areas 
reprovisioning and refueling is accom 
plished in flight from surface vessels or 
by landing on the deck of an aircraft car- 
rier. 

When the hunter-killer team goes to 
sea to hunt enemy subs, there can be 
only one successful conclusion—kill the 
sub 

This is easier said than done. Certain 
preliminary steps leading up to the kill 
must be successfully completed. First 
you have to find the sub, then after it is 
accurately located, it must be tracked 
and destroyed by using the proper spe- 
cialized weapons. Each step presents 
special problems. No one type aircraft or 
ship is qualified to perform all of them. 
Consequently, many types are needed 
and used. The airship has its own special 
qualifications to better perform some of 
these preliminary steps. END 
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-.. you should know that omni is 


now nationwide ... three hundred 

omni-range stations blanket the coun- has fogged a comprehensive story, 
try... you ¢€an plan your flight from "5000 Miles by Omnigator,”’ in Air 
coast to coast on omni-ranges. For Facts Magazine. He states, in sum- 
crystal-clear reception and reliable mary, “A cross-country exploration 
pin-point VHF omnigation, NARCO’s and study of our elaborate omni- 
Omnigator is your best buy. It is range and ILS facilities reveal that 
designed for both small and large the system is incredibly good and 
aircraft owners ... simple to install that, for the first time, the small plane 
... Safe and relaxing to operate and owner has something he can rely onin 
you can never be lost. The Omni- fair weather or foul, high or low, and 
gator outperforms any competitive especially in thunderstorm areas.” 


equipment. For a complimentary copy of this 
Leighton Collins, Editor of Air Facts, Omnigator story, write NARCO. 


NALCO x0 
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Make It Materialize 


(Continued from page 130) 


Station’s Aero Engine Lab. If he were 
bribed with a cup of hot coffee, he might 
even say that in addition to the Aero En- 
gine Lab, the Naval Air Experimental 
Station also has labs for Aero Materiels, 
Instruments, Structures, Aero Medical 
Equipment and Photographic Experi- 
mentation. By this time his boss would 
probably have him back at the testi/stand, 
so if more info is desired it will have to 
come from the boss. 

He's been with NAMC's Naval Air Ma- 
teriel Center for a long time end has a 
good insight into the overall pitch of the 
place. Being an extrovert by nature, he 
requires no coaxing to talk. From him 
one learns plenty of the ins and outs of 
NAMC 

One of the major recent projects of the 
Aero Materiels Lab was the development 
of a non-inflammable hydraulic fluid 
which could be used in planes without 
making any changes in their present sys- 
tems. Many accidents and fires had been 
traced to the old kind that burned, but 
Aero Materiels, with the help of the in 
dustry, put an end to it by coming up 
with several cheap water-base fluids that 
wont burn or freeze and work just as 
well as the old kinds. Since the fighting 
in Korea, this lab has been checking and 
double-checking captured Commie sur 
vival gear to see if they had any new 
wrinkles we could use to good advantage 

The Aero Instruments Lab has its col 
lective heads together working out ways 
to make helicopters easier to fly, and able 
to fly in all kinds of weather. ‘Copter fly 
ing has required so much muscle work 
and attention on the part of the pilot that 


after a few hours of it the poor boy ain't which keevs the cameras focuses the 


good for not! Aero Instrumen‘s has target well after the plane's ri 
come up with an eutometic pilot for and strafing runs are completed 
“whirly-birds” which wil! let our hero re pilots won't be able to bring ho 
lax to a point short of sleep enemy skioper’s pants as proof 
A “sinking speed camera,” which has kill, but they sure can bring home 


nothing to do with Davy Jen Locker or picture of them 
that fluttery feeling in one’s stomach, is NAMC’s Aero Medical Equipme 
the new baby of the Aero Structures Lab 1as been one of the leading fact 
Up until the time Aero Structures came the development of the pilot ejectior 
up with this gadget, people whose job it for high speed jet fighters. Not c 
is to “know” were having a rough time with developing the seat and then { 
getting engineering data on carrier plane ting about it, the Lab has trained a 
landing gears in service. Armed with one a thousand Naval Aviators in the u 
of these, a photographer can go aboard their own personal catapult. On a 
the carriers and record the needed data foot test tower with tracks for the 
which may be used to make changes in to fly up on, the indoctrinee pulls th 
the landing gear of planes which are now lease which sets off a smokeless pov 
in service charge under his seat. In nothing 
The nose and tail sections were taken pilot, seat and all are hurling up the t 
from a Beechcraft auxiliary gas tank by er’s tracks at 60 ft. per sec. He co 
the Aero Photographic Experimental to an easy stop at the top with 
knowledge of how to do it in a hu 
should he have to bail out of a jet p 
at speeds over 600 m. p. h. Last yea: 


Lab, rolled up together with a sheet of 
aluminum, and presto, the Navy and Ma- 
rine Corps had a serviceable aerial film 
delivery shell. This eased the headaches 
of speeding unprocessed film from the fleet. All were successful and in 
front back to command headquarters cases the pilots reported that no: 
bail-out would have been impossible 
Very little has been said about NAAS 
Mustin Field at NAMC; while it 
charged with the direct research and ex 
perimental work like the Naval Airc: 
Factory and the Naval Air Experiment 
Station’s laboratories, it is the catal 
back and dropped down easily by para that helps to tie all of this work int 
chute at headquarters. One refinement usable package for fleet use. NAA 
Mustin Field “keeps ‘em flying” by 
icing and test flying the assigned and 
configured aircraft of NAMC 


ejection seat was used eight times in t 


where the film could be processed and 
pictures put to use immediately by the 
battle planners. Its operation is as sim 
ple as its construction. Pictures are made 
of target or fighting areas and placed in 
the film delivery she!l. This is loaded on 
the bomb racks of a fighter plane, flown 


makes possible the ejection of one to four 
film parachute packs by static lines 
Photographic proof of ground support 


results is now made possible by an Boiled down to few words, the Nav 
‘ADOG” device also developed by the Air Materiel Center exists for one pu 
Aero Photographic Experimental Lal pcos supdort of the fleet. Because of 
This is am automatic atiachment fo Naval Aviaticn is safer for our me 
standard fighter plane gun cameras ani more cead!y to the enemy i 
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Research Guarantees 


(Continued fror page 111) 


airplane were loaded to capacity 


ising boundary layer control an ad 
nal 5,000 pounds pay load could be 
which, if put into gasoline, would 
oximately double the range With 
additional 5,000 pound pay load 
ging the new gross weight to 26,500 
nds, the airplane would still be able 
ake off and land with less runway 
se calculations were from two dimen by 
al wind tunnel tests. Three dimen | zs 
al wind tunnel tests may alter the ; the men who build 


] s . s > ] ‘rio . 

clusions, but considerable perform cre 06060ClUl fly 

e improvements are still expected 

boundary layer control can improve -.. and service 

performance of a 20,000 pound ai . 
personal aircraft 


ft to this extent, there is little reason 
loubt that it can do likewise for other FINEST 


nes. Such control would enable an 


raft carrier to handle the high-speed 4 
h easie erent! duced og 
‘ much easier at greatly re luce RERSING OAT renIes. Inc Vv 
eeds. The flattops of the fleet could be READITIC, PAY S.é i 
1 not only as aircraft bases, but as 
ult-troop carriers as well 
b 





Other research offices of the Depart 
nt of Defense, as well as ONR, realize 


> 
ortance oO LC and are gong 
Pgeet ageee tele elle tlh YOU GET MORE READING BATTERIES 


ead with various phases of the prob 

n. The research program of the Air To Start WITH INCORPORATEO 
anch of ONR is aimed toward more READING, PENNA. 
cient flight of the aircraft of today as 

ell as improvement of the aircraft of 

morrow 

The advent of long range guided mis 

es, rockets, gas turbines and supersonic 

craft has produced an unprecedented 

mand for new materials which can y\e 

thstand severe operating temperatures 

nd stresses ONR’s metallury research does what no 

s concentrated for the past five years . 

groups of metals formerly unknown h | d 

considered “rare.” Military needs for ot er too can 0. 

ong, lightweight, head and corrosion 

sistant structural materials have led to 

e development under new processes of 

m-searce titanium and molybdenum, 

th of which will in the future become 

familiar to the metallurgists in the air- 

ift industry as aluminum and magne- 

im are today 

Rapid advances in all fields of aero 

utics has resulted in modern aircraft 

xceeding the capabilities of adjustment 

humans that fly them. Speed, accelera- 

yn, altitude, temperature and other ex- 

eme environmental conditions require 

ew provisions for shielding the pilot AT LAST! lh 8 rt 

ainst them and “propping up” his func ee ree 
tional capacities to meet them A patented design for connections 

ONR studies on plastic models of the on tubing, rods, piping, conduit uiteetal 
iman head have shown that proper studs, etc. Sixty-four socket sizes 

nstruction of cockpit interiors can in : from ¥%" to 4”. Smallest effective advanced tools 
ratcheting arc yet—5° to 7!/2° 
TAC will also do every job any 
ordinary ratchet wrench will do 
equencies. Studies of ultrasonic vibra- one TAC set replaces literally - 
ym have led to conclusions that will ens of single-purpose hand tools. 
revent damage to the human ear. Other 

isic research is working towards a re- 

able anoxia warning device to warn the . i + Sr 
ilot of possible lack of oxygen. More ‘ 

nd more fields of knowledge are being 4 TUBING APPLIANCE CO. 
upped to make flying higher, faster and 1112 South Victoria + 10321 Anza Ave, + Los Angeles, Calif 
ifer—and deadly to the enemy END 
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ease the safety factor in crashes to un- for industry 


ecedented levels. Noise of jet engines 
aches a higt proportion of ultrasonic 
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Speedometers up to 180 MPH! 
Chain sprocket couplings! Cor 
= buretor tilt plate adaptors! Every 
item of marine hordwore for 


your speedboat from one sup- 
plier. Complete line of fittings, 
race equipment for full-race, 
pleasure hydros and runabouts 


Write, today, enclosing 25¢, 
al for big 32 page illustrated 1951 
catalogue of speedboat fittings, 

info, pictures and instructions 

Marine Supply Company 
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AIRPLANES FOR SALE 








BELLANCA 


CRUISAIRS: 18 from $2675. Late 19438 
*78415F, has 140 hours. Aeromatic. Gyro 
Stall warning. Radio. Hangared. Un- 
damaged. New condition. $4375. Apply 
Powers & George, Aircraft Brokers, 475 
5th Ave., New York, N.Y ‘Airplanes 
Everywhere.” 

180 





CRU 
73 ) 
ai 
cided bargain. $6250. Inquire, Powers & 
George, Aircraft Brokers, 475 5th Ave., 
w York, N.Y. “Airplanes Everywhere.” 


Ne 


ISEMASTER 1950, =6955NF, has 
hours. Overhauled Aeromatic. Extra 


ik. Gyros. Omni-range. Inspected. De- 





BEECH 





$1.00 can save you hundreds. R 
Miscellaneous Advertisement. 
Listing Bureau 


ead our 
Aircraft 


BEECH D-17-S, complete equipment, al- 
ways hangared, seat chutes, excellent con- 
Fast 


dition, $4000. Haydu, 4 Chestnut St 
Orange, N. J 


D-18-S Twins: 5 from $43,100. Exec 


tive, =84373F, has only 300 hours 
tank. Collins radio. Omni-range 


Ni 


AD 


Extras. New throughout. Exception 


$55,000. Inquire, Powers & George, 


craft Brokers, 475 5th Ave., New 
N.Y. “Airplanes Everywhere.” 
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